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LOWERED BASAL METABOLISM 


IN POSTINFECTIOUS STAGES AND IN DISEASES CHARACTERIZED BY 
SLOW PULSE RATE 


PRELIMINARY REPORT * 


BELA SCHICK, M.D. 
AND 
PHILIP COHEN, M.D. 
NEW YORK 


rom clinical observation, we learn that several diseases at a certain 
period in their course have a retarded pulse rate. This slow pulse rate 
is perhaps best seen in cases of tuberculous meningitis in the stage of 
“irritation,” attributed to the increased intracranial pressure. Similarly, 
we irequently observe a low pulse rate in other forms of meningitis, in 
brain tumors, in hydrocephalus and in intracranial hemorrhage. The 
slow pulse rate in these conditions has usually been assigned to an irrita- 
tion of the vagus nerve or vagus center, for we know that stimulation of 
the vagus nerve causes a slowing of the heart beat. Very remarkable 
also is the slow pulse rate we sometimes see in the postcritical period of 
lobar pneumonia and in diseases characterized by icterus. The number 
of examples can easily be increased. Frequently, this slow pulse rate 
is associated with a subnormal temperature. 

Is irritation of the vagus nerve or vagus center the only possible 
explanation of the slow pulse rate in these conditions? Another explana- 
tion can be given if we assume that the heart volume is increased.’ Then 
a decreased number of contractions of the heart fulfil the requirements 
of the circulation, that is, the necessary oxygen consumption. Hyper- 
trophy of the heart in consequence of hard work or excessive exercise is 
often followed by slowing of the pulse rate. The best example of this 
is the slow pulse rate of athletes and of truck horses. Is this explana- 
tion feasible in the diseases previously mentioned? In pneumonia, it 


* Received for publication, May 19, 1925. 
*From the Pediatric Service of Mount Sinai Hospital. 
1. Murlin, J. R.: The Physiology of Metabolism in Infancy and Child- 


hood, Abt’s Pediatrics, Vol. I, Chapt. V, Philadelphia, W. B. Saunders Com- 
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has been recently proved that the heart enlarges (because during the 
febrile period there are added burdens thrown on it), and even after the 
crisis, the previously hypertrophied heart may for some time remain 
abnormally large.* But for diseases such as hydrocephalus, tuberculous 
meningitis and icterus, this explanation is scarcely acceptable. 

There is, however, another possible explanation of the slow pulse 
rate in the before-mentioned conditions. The pulse rate depends not 
only on the volume output of each heart beat, but is also in direct pro- 
portion to the visceral requirements of oxygen and indeed of other 
metabolic substances. Many authors, among whom we might mention 
Benedict,® Pirquet,* Read,® Pearce,® Boothby,’ and McCann,’ believe that 
there is a direct relationship between the individual pulse rate, the 
respiration rate and the individual level of basal metabolism, The first 
three writers even go so far as to express their belief that it is usually 
possible to draw conclusions about the level of basal metabolism from 
the pulse rate of a known person. As for diseases, in exophthalmic 
goiter,’ in leukemia ‘® and in myxedema it has been proved that basal 
metabolism and pulse rate go hand in hand. 

We have observed that premature children, simultaneously with a 
low body temperature have a strikingly low pulse rate, and that we could 
roughly estimate the pulse rate from the temperature. Here we have 
a vicious circle. The incompletely developed organs of a premature 
child cannot function like those of a normal child. Hence we find 
that the metabolism of a premature child is low.™* In other words, 
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ease, Arch. Int. Med. 27: 139 (Feb.) 1921. 
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there is a diminished heat production. This does not suffice to keep the 
body temperature at a normal level if the environmental temperature is 
below the normal body temperature. As a consequence, the temperature 
of the body and of the viscera is lowered, and this, in turn, causes a 
diminished intensity of all the cellular chemical processes, following 
van’t Hoff’s law. 

In connection with this, it is both interesting and instructive to recall 
two experiments quoted by Lusk.'* The first is one in which a cat 
with a body temperature artificially reduced to 19 C. exhibited a pulse 
rate of but 1 per minute. The second is a study of the metabolism of 
a hedgehog awakening from the winter’s sleep. As the rectal tempera- 
ture rose gradually from 7.5 C. to 26.6 C. there was a proportionately 
gradual increase in metabolism, as shown by the oxygen consumption 
per kilogram per hour, increasing from 375 c.c. to 2,083 c.c.’* In the 
same category is cretinism ** with its low body temperature, slow pulse, 
low metabolism and inanition,'® in which the falling level of metabolism 
is accompanied by a similar decrease in pulse rate. This union of labora- 
tory and of clinical facts demonstrates the interrelated trinity of pulse, 
temperature and metabolism to which we can add respiration. 


RELATION OF PULSE RATE AND BASAL METABOLISM 


The practical value of the relation between pulse rate and basal 
metabolism, universally applied, unfortunately is limited because the 
rate of the heart is easily influenced by so many extraneous factors, 
especially emotions. We believe, however, that it can be accepted when, 
in a given person in complete repose, uninfluenced by emotions, a slow 
pulse rate like a low body temperature speaks for a lowered basal 
metabolism, provided the heart is normal in size. Therefore we asked 
ourselves this question: Is not the lowered pulse rate in the diseases 
under consideration often a symptom of a lowered metabolism? 

With the idea in mind, then, that in each individual there is a corre- 
lation of the pulse rate and basal metabolism, we determined to study the 
basal metabolism of postinfectious states, particularly of pneumonia, of 
meningo-encephalitic conditions and of diseases with icterus and slow 


12. Lusk, G.: The Elements of Science of Nutrition, Ed. 3, Philadelphia, 
W. B. Saunders Company, 1919, pp. 116. 

13. For Further Examples. Morgulis, S.: Fasting and Undernutrition, New 
York, E. P. Dutton & Company, 1923. 

14. Talbot, F. B., and Moriarty, M. E.: The Value of Basal Metabolism in 
ae nnaeeele and Treatment of Cretinism, Am. J. Dis. Child. 25:185 (March) 
19295. 

15. Benedict, F. G.: Influence of Inanition on Metabolism, Pub. 77, Car- 
negie Inst. Wash. 1907. Grafe, E.: Die pathologische Physiologie des 
Gesamtstoff-und Kraftwechsels bei der Ernahrung des Menschen, Munich, 
J. F. Bergmann, 1923. Joslin, E. P.: Diabetic Metabolism with High and 
Low Diets, Pub. 323, Carnegie Inst., Wash., 1923. 
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pulse. The reason we selected pneumonia as the most suitable acute 
infection to study is that it usually has a definite crisis and not infre- 
quently is followed by a subnormal temperature and slow pulse, some- 
times so slow as to be classified among the bradycardias. We also 
decided to study the basal metabolism of as many afebrile cases as 







possible, under the same conditions as controls. Unfortunately, no case 





of icterus with a slow pulse rate has presented itself thus far in our 
studies, and with the method now at our disposal we cannot perform 
metabolic determinations on most cases of meningitis, particularly tuber- 







culous meningitis. 
The apparatus at our disposal is the Benedict portable machine, a 
closed circuit indirect method of determining basal metabolism. This 






apparatus has repeatedly been proved accurate in our laboratory; on 
normal adults, by a close and constant approximation of the DuBois 





standards '°; on normal children, by comparison with the Benedict and 
Talbot '? standards, and by frequent checks with the Tissot method. 
This method we found very satisfactory and reliable for children, aged 
6 years or older, less satisfactory for children below 6 years, and prac- 
tically impossible to employ on children under 4 years of age, as they 
could not cooperate sufficiently well to make the observation reliable. 
Hence children below 4 years of age were automatically eliminated from 










our studies by this method. 

| In addition, we felt that the size of the heart should be studied during 
the course of pneumonia and during the postinfectious stage. Levy,’ of 
| the Rockefeller Institute, has shown that in the majority of cases of 
pneumonia, the heart is enlarged and remains so for some time after 
the crisis. We felt that perhaps in some patients with a postcritical slow 
pulse if the heart still remained enlarged, we need not necessarily expect 
a low basal metabolism even though the pulse is slow, for the following 
reason. The demand for a larger minute volume having ceased and the 
heart volume being still increased, then a slower than normal heart or 
pulse rate would naturally be effected to restore the normal minute 


















volume. 













METHOD OF PROCEDURE 





The outline of our procedure was as follows: 








1. To keep the child in bed until we completed our studies. 





2. To keep the diet approximately and, so far as possible, exactly 
the same in regard to the caloric value and the protein content. The 











16. Gephart, F. C., and DuBois, E. F.: The Basal Metabolism of Normal 
Adults with Special Reference to Surface Area, Arch. Int. Med. 17:902 (June) 
1916. 

17. Benedict, F. G., and Talbot, F. B.: Metabolism and Growth from Birth 
to Puberty, Pub. 302, Carnegie Inst., Wash., 1921. 
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food intake was one-third more than the estimated basic caloric require- 
ment, with a protein content of about 10 per cent. 

3. To have a teleoroentgenogram made during the pneumonic process 
if possible, and again during the period of metabolic study. 

4. To perform basal metabolism determinations three days after the 
temperature had become normal and at selected intervals thereafter as 
long as was deemed advisable, whenever possible. In this procedure we 
were hampered by the fact that many parents would not permit their 
children to remain in the hospital for a relatively long period after the 
patient was perfectly well. As a result, the number of metabolic deter- 
minations was in some cases fewer than we would have desired. 

5. The pulse rate was taken during repose on the day of the metabo- 
lism determination. Emotional factors, of course, could not always be 
eliminated. 

Throughout our study we have made comparisons with the figures 
of Benedict and Talbot,’’ which are admittedly the best figures we have 
for children. Yet certain mental reservations had to be made. In the 
first place, their curve is but an average, struck from five different 
skilful but personal impressions of a mass of data. There are, in addi- 
tion, wide individual variations at times from the average curve. In 
the second place, their children were of normal nutrition and little knowl- 
edge of their diet previous to their metabolic studies was in the possession 
of the observers. In the third place, they recommend their figures given 
in terms of calories per kilogram per twenty-four hours as better than 
per unit of surface area, especially in children weighing over 10 kilo- 
grams.’ This may hold true of children of normal nutrition and nor- 
mal development, but it is obviously incorrect for children underweight 
or overweight. In such cases, the relation to the surface area or to the 
weight that the child should have would be more correct, but the surface 
area of children is difficult to calculate accurately. We, therefore, 
deemed it advisable, whenever possible, to make metabolic determina- 
tions at selected intervals until a fixed basal metabolism had been reached 
or a normal figure for that child had been obtained, according to our 
judgment, based on the previous studies of metabolism of children. For 
purposes of simplification, we have stated our figures in terms of calories 


17a. In a personal communication Dr. Talbot points out that our impression of 
the Benedict and Talbot metabolic standards is not at present quite correct. Dr. 
Talbot now no longer employs calories per kilogram for comparison as to whether 
the metabolism is normal or not. In all cases he now compares the metabolism of 
a given child with the total metabolism of children of the same age, weight and 
height, and per unit of surface area, estimated by various methods. For further 
details see Talbot, F. B.: Standards of Basal Metabolism, Am. J. Dis. Child. 
21:519 (June) 1921. 
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per kilogram of body weight per twenty-four hours, although it might 
have been better at times to have figures given in total basal calories per 
age and weight. 

RESULTS 

Our figures with comments on the results are shown in the table. 

Analysis of our data reveals that ten patients had an undoubtedly low 
postinfectious basal metabolism (Cases 1, 2, 6, 10, 12, 13, 20, 25, 26 
and 27), as shown by a later rise from a distinctly low figure to a figure 
which was much higher and about normal by comparison with Benedict 
and Talbot figures, and according to our own estimations (Cases 1, 2, 6, 
10, 12, 13 and 26). In three (Cases 20, 25 and 27), the first determina- 
tion was normal, to fall in a few days and then in two cases return to 
normal some time later, normalcy being estimated by our before- 
mentioned criteria. In four (Cases 9, 18, 23 and 30), there was one 
figure which seemed low for that child, judging by previous or succeeding 
figures, or both, and by our own criteria. The figures in these cases were 
suggestive of a low basal metabolism at a certain stage. Cases 19, 28 
and 33 had figures which were distinctly low, according to our judgment 
and in comparison with Benedict and Talbot’s figures. Unfortunately, 
we could not keep the children long enough to determine later figures. 
Three (Cases 3, 4 and 7), were underweight, and, while they had normal 
figures for their weight, they had a low total of calories for their age and 
expected weight. We know from other studies ** that underweight chil- 
dren have a high metabolism when computed in terms of calories per kilo- 
gram of their actual weight. 

In five of the ten pneumonia patients with a normal basal metabolism 
(Cases 11, 15, 17, 21 and 23), our studies of the size of the heart proved 
of value. In these, the heart remained enlarged throughout the illness 
and in Case 11 during the convalescence. This may account for the pulse 
being slow during the afebrile period while the basal metabolism was 
normal, This increased heart volume may explain why these five cases 
with slow pulse had a normal metabolism. 

Of fifteen controls—nine compensated cardiac cases, one of bronchial 
asthma, a case of hydronephrosis, a convalescent from Henoch’s purpura, 
two postnephritic and one neurologic case—eight showed normal and 
practically unchanged figures in successive determinations, one showed 
a slight change with normal variation, two had a fall in metabolism on 
the border line between normal and abnormal, and four had only one 
determination, which corresponded very well with Benedict and Talbot’s 
figures. Two patients (Cases 5 and 30) while in a postinfectious state 


18. Blunt, K. A.; Nelson, A., and Oleson, H. C.: Metabolism of Under- 
weight Children, J. Biol. Chem, 49:247 (Nov.) 1921. 
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were so little affected by their illness that, according to our conception 
which we shall outline later, they would not have their metabolism 
altered by such a mild toxemia. 

Thus we see that of thirty abnormal cases ten had a definite and 
proved lowered postinfectious basal metabolism; three had a low post- 
infectious basal metabolism, judging by Benedict and Talbot’s figures ; 
three had a low basal metabolism when calculated by calories for age 
and expected weight and not per kilogram, for the children were under- 
weight. Four cases had a possibly low figure according to our estima- 
tions. Twelve cases had a normal postinfectious metabolism, of which 
two had little or no toxemia as judged by clinical appearances, being 
cases of upper respiratory infections, and five had enlarged heart 
volumes, which possibly accounted for the slow pulse. Beyond question, 
thirteen out of fifteen controls showed normal metabolism, the other two 
showing borderline changes which might be attributed to the fact that 
they had recovered from a rheumatic infection only two weeks before 
the study and perhaps were not good controls. 

The graphic representation of these figures probably demonstrates 
these results more clearly (Charts 1 to 6, inclusive). 


TREATMENT 


All the patients were subjected to the same conditions of feeding, rest 
and therapy. The changes that we found were not caused by under- 
nutrition except possibly in the previously underweight children for the 
following reasons: In the first place, the illness was almost always of 
short duration—a matter of a week or so. In the second place, the 
children were fed one-third more than their estimated basal diet during 
the acute stages, a food intake which is certainly sufficient to prevent 
undernutrition in most cases or prevent further body loss in already 
undernourished children. Coleman and DuBois, in their studies of the 
metabolism of typhoid fever and its convalescent period, which is a 
matter of weeks, have shown that a food intake of 40 per cent. above the 
hasal requirements was almost always sufficient to prevent under- 
nutrition and to prevent further losses in previously existing under- 
nutrition. In the third place, the children were weighed daily, when not 
too sick, and as a rule lost no weight during their illness. In the few 
cases in which the weight decreased, the amount was so small as to be 
negligible. Nor did digitalis therapy affect the results, for while digitalis 
may slow the pulse rate and cause an increased heart volume, there is 
nothing in the literature to indicate that it lowers the basal metabolism. 
Codein was never given in sufficient doses to affect metabolic processes. 

The attempt to correlate a low pulse with a low basal metabolism and 
the pulse rate and height of metabolism in general, which was the basis 
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Fig. 1—Basal metabolism of postinfectious and meningitic states (boys) in 
relation to the Benedict and Talbot normal curve. The ellipse encloses figures 
within the normal limits. 
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Fig. 2—Basal metabolism of postinfectious and meningitic states (girls) 
in relation to the Benedict and Talbot normal curve. The ellipse encloses 
figures within the normal limits. 
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Fig. 3—Basal metabolism of controls (boys) in relation to the Benedict and 
Talbot normal curve. The ellipse enclosing figures within normal variations 
takes in practically all the figures. 
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Fig. 4.—Basal metabolism of controls (girls) in relation to the Benedict 
and Talbot normal curve. The ellipse enclosing figures within normal varia- 
tions takes in all the figures. 
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Fig. 5.—Rise from a low postinfectious or meningitic metabolism to a higher 
and normal metabolism (boys). 
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Fig. 6.—Rise from a low postinfectious or meningitic metabolism to a higher 


and normal metabolism (girls). 
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of our problem, tended to confirm our original ideas. In some (Cases 
1, 2, 6, 9 and 26), the pulse rate and the level of metabolism varied in 
the same direction. In Cases 6 and 26 there was a bradycardia lasting 
four and three weeks, respectively, and the metabolism remained low 
while the pulse rate was low and returned to normal when the pulse 
assumed its normal rate. But in several cases with a low metabolism 
while the pulse was also slow, the metabolism rose while the pulse rate 
remained the same. In other cases the pulse rate was rapid and the 
basal metabolism low. Here the factor of emotion may have played a 
role. In the five patients with increased heart volume, the pulse rate 
was slow and the metabolism normal and remained so while the pulse 
was mounting to its usual rate and the heart resuming its normal volume. 
Sut we see that a slow pulse rate was always accompanied by a low basal 
metabolism or an increased heart volume. 


DURATION OF LOWERED METABOLISM 

How long does this lowered metabolism last? In most of our cases 
it persisted for only a few days, but in three cases that we could follow 
for a relatively long period, the low metabolism existed for several weeks. 
In these three cases the pulse rate was an excellent guide to the level of 
the metabolism. In two (Cases 20 and 25) we found changes the reverse 
of those found by Coleman and DuBois ** in their studies of the con- 
valescent period of typhoid fever. In their study of four cases, they 
discovered that after a return of the basal metabolism to normal in the 
first week, a secondary rise occurred in the second week tending to return 
to normal again about the fourth week. In Case 20 the basal metabolism 
was normal three days after the crisis but gradually fell, reaching the 
lowest point one week later, then gradually rising but still not reaching 
normal more than three weeks after the crisis, when the patient was dis- 
charged at the insistence of the parents. Another patient (Case 25) 
three days after the crisis had a basal metabolism somewhat below 
normal, rising to normal again in one week only to fall to a figure even 
lower than the original one. Two weeks later the boy was taken home 
against our wish. 

What is the cause of this lowered postinfectious metabolism? We 
know that in infection we have anatomic changes, and chemical metabolic 
changes. Anatomically, we see in an infection of some severity, gen- 
eralized cellular changes known as parenchymatous degeneration. Some- 
times we even see fatty “degeneration,” which is really an indication of 


19. Coleman, W., and DuBois, E. F.: Influence of the High Calory Diet on 
Respiratory Changes in Typhoid Fever, Arch. Int. Med. 14:168 (Aug.) 1914; 
ibid.; Calorimetric Observations on the Metabolism of Typhoid Patients with 
and without Food, Arch. Int. Med. 15:887 (May) 1915. 
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a lowered function and subnormal utilization of cellular metabolites, 
according to the modern conception.*° The transported fat can no longer 
be used as it normally is and hence is conspicuously seen when micro- 
scopically studied. Many organs, such as the thyroid, the liver, the pan- 
creas and the suprarenals, are frequently damaged by acute infections 
such as pneumonia or scarlet fever. The injury wrought by infectious 
diseases on the pancreas is well known, as shown by the diminished carbo- 
hydrate utilization of diabetic patients during infection, and on the 
thyroid gland by the toxin of scarlet fever effecting a hypothyroid condi- 
tion. Such a condition may be a contributory cause of the fact that 
sometimes persons after scarlatina add fat to their bodies more easily 
than before the infection. 

Chemically,*! we find during the infection a pronounced negative 
nitrogen balance, as shown by a study of the nitrogen of the excreta and 
the nitrogen of ingested food. This shows that there is a toxic destruc- 
tion of cells and protein. We often find a retention of chlorids, as 
evidenced by a lessened chlorid excretion compared with the intake. We 
frequently see disturbances of water metabolism usually in the nature 
of a retention in the beginning of the infection and of a polyuria after 
the infection. During the infection we have an increased metabolism, 
due to increased cellular chemical activities following van’t Hoft’s law 
rather closely, as shown by DuBois.** Just as we see alterations in 
water, salt, nitrogen and carbohydrate metabolism after infection, that 
is, a release of salt and water, a retention of nitrogen and glycogen and 
changes in substance metabolism, so it seems we have comparable 
changes simultaneously taking place in energy metabolism. The pre- 
viously increased basal metabolism becomes a low basal metabolism in 
the postinfectious state, not in all cases, just as all cases do not reveal 
changes in metabolism, or not to the same degree. Lusk ** has shown 
that in undernutrition the body conserves its energy, adapts itself to the 
inferior nutritional state by lowering its energy processes and its metabo- 
lism. So, after there has been a general cellular injury with heightened 
chemical changes and increased energy metabolism, there is also a period 
of restoration, comparable to the period of restoration of substance 


20. Aschoff, L.: Fatty Degeneration; From Lectures on Pathology Deliv- 
ered in U. S., New York, Paul B. Hoeber, 1924. McCallum, W. G.: Text Book 
of Pathology, Ed. 1, Philadelphia, W. B. Saunders Company, 1918, pp. 82. 

21. DuBois, E. F.: Metabolism During Fever and in Certain Infections, 
Endocrinology and Metabolism, Vol. 4, New York, D. Appleton & Company, 
1922, pp. 97. Shaffer, P. A., and Coleman, W.: Protein Metabolism in Typhoid 
Fever, Arch. Int. Med. 4:538 (Dec.) 1909. 

22. DuBois, E. F.: Basal Metabolism in Fever, J. A. M. A. 77:352 (July 30) 
1921. 
23. Lusk, G.: Physiologic Effects of Undernutrition, Physiol. Rev. 1:523 
(Oct.) 1921. 
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metabolism. It may be because of the lowered cellular activities that we 
find a lew metabolism, bradycardias and not infrequently hypothermias. 


COM MENT 


Our theory is, then, that the lowered postinfectious metabolism is 
caused by a more or less generalized cellular damage which, at times, 
hits the endocrine glands especially. As a clinical support, we have 
observed that only the toxic cases had a low postinfectious metabolism. 
This does not mean that in all toxic cases the metabolism will be dimin- 
ished, but that we will find a low basal metabolism only in toxic cases. 
It is for this reason that we have previously stated that in Cases 5 and 
32 we did not look forward to a low metabolic figure because they were 
not very toxic. 

In cases of meningitis and other brain disturbances, we have another 
factor: that of cerebral injury and temporarily diminished cerebral 
function. Talbot,?* in his study of the basal metabolism of a child with 
congenital absence of the cerebral hemisphere, has demonstrated an 
unusually low metabolism. This, in our opinion, was due to a removal 
of the normal influence of the cerebrum on body activities and functions 
of the endocrine glands and viscera, which contributes toward the main- 
tenance of a normal level of metabolism. In cases of meningitis and 
meningo-encephalitis we have an analogous picture. There is a similar, 
though not so severe, disturbance of cerebral function, with a resultant 
low metabolism and slow pulse. This was clearly shown by two of our 
patients (Cases 26 and 28), who did not present a single sign of 
medullary involvement, of respiratory or vasomotor disturbances, of 
subnormal blood pressure nor of vomiting after the onset, just as 
Talbot’s case with no cerebrum had no medullary symptoms. The 
cerebral injury was the cause of the low basal metabolism with its con- 
comitant lowered oxygen needs, and hence slower heart beat. There was 
nothing at all to warrant the assumption of a vagus influence. It is our 
opinion that a metabolic study of hydrocephalus and brain tumors in 
which a slow pulse is present will yield similar results. We hope, in 
the near future, to be able to study the metabolism of such cases, which 
could not be studied by the method that we used in this problem. 

In icterus, the slow pulse may be due either to the effect of the bile 
on the brain and the viscera, or to the injury of the liver which caused 
the icterus. The former could either be proved or disproved by the 
simple process of studying the metabolism and pulse rate of animals 
injected with bile or substances which are the progenitors of bile. As 
suggestive clinical evidence that bile per se is not the cause of the slow 


24. Talbot, F. B.: The Energy Metabolism of an Infant with Congenital 
Absence of the Cerebral Hemisphere, Arch. Pediat. 32:452, 1915. 


— . 


hth 2 at ne si ‘aaa ee . 


2 han ere Imi Penne 





308 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


pulse, we know that all patients with jaundice have not a slow pulse. 
Means and Aub,** in their study of metabolism in a group of patients 
with liver disease, found a normal basal metabolism in the presence of 
jaundice, but in no case was the pulse rate mentioned and all their cases 
were chronic. We think that the ideal cases of icterus in which to 
search for a low metabolism are cases of acute liver disturbance without 
fever, with low pulse rate. 

The basal metabolism of the febrile period of acute infections has 
been frequently and well studied, in this country by the Russell Sage 
Institute group of workers, headed by DuBois,** but the basal metabo- 
lism of the postfebrile period has been relatively little investigated. The 
basal metabolism of the febrile period after foreign protein injections 77 
has been studied by the same workers, but not the postfebrile period. 
The study of the basal metabolism of cerebral diseases characterized by 
a slow pulse rate and of recent hepatic disease with icterus and slow 
pulse has been neglected. We intend to pursue further our investiga- 
tions of the metabolism of these conditions, and of the relation of a low 
basal metabolism and low pulse rate, especially in cerebral conditions 
when the pulse rate is least affected by extraneous factors. In such cases 
we usually found the best correlation between the pulse rate and the 
level of metabolism. In conclusion, we urge other students of metabo- 
lism to study these conditions, especially in adults and in animals, as our 
studies have been confined to children. 


SUMMARY AND CONCLUSION 

1. Many patients with acute infections in their postinfectious state 
have a low basal metabolism. This low metabolism usually lasts for a 
few days, in some cases for a few weeks. 

2. The usual curve of the basal metabolism in the postinfectious state 
begins with a low figure, rising to normal in about one week. 

3. Two patients with meningeal conditions had a low basal metabo- 
lism for weeks, coincident with a low pulse. In the one we could study, 
the basal metabolism and the pulse rate rose to normal simultaneously. 

4. We have usually found a good correlation between the pulse and 
metabolism. We believe that a slow pulse is a good clue to the finding 


25. Aub, J. C., and Means, J. H.: The Specific Dynamic Action of Protein 
in Liver Disease, Arch. Int. Med. 28:173 (Aug.) 1921. 

26. Barr, D. P.: Cecil, R. L. and DuBois, E. F.: The Metabolism in 
Malarial Fever, Arch. Int. Med. 39:609 (May) 1922. Barr, D. P.; DuBois, 
E. F., and Coleman, W.: The Metabolism in Erysipelas, Arch. Int. Med. 29: 
567 (May) 1922. McCann, W. S., and Barr, D. P.: The Metabolism in Tuber- 
culosis, Arch. Int. Med. 26:663 (Dec.) 1920. 

27. Barr, D. P.; Cecil, R., and DuBois, E. F.: Temperature Regulation 
After Intravenous Proteose and Typhoid Vaccine Injections, Arch. Int. Med. 


29:608 (May) 1922. 
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of a low metabolism, especially if the heart is of normal size. In 
cerebral diseases in which extraneous factors have the least influence on 
the pulse rate, a slow pulse rate and a low basal metabolism were found 
in our two cases and also in one case of a protracted postpneumonic 
bradycardia. The rise of metabolism and the increase of the pulse rate 
occurred together. 


5. We believe that the slow pulse at postinfectious states of certain 
brain diseases and of icterus is caused by a low basal metabolism and not 
by a stimulation of the vagus, at least in most instances. 


6. We have outlined a theory, which attempts to explain the low 
basal metabolism in these conditions. 


AppiTIoNAL Note.—We submitted our manuscript to Dr. Francis G. Bene- 
dict, and he justly criticised us for not making all our metabolic determinations 
in duplicate or in triplicate periods. He admitted, however, that the only effect 
would be to lower the initial determinations of a new subject, for the first 
experiment with the new subject usually gives a higher reading than subsequent 
experiments. If, as he suggests, our first readings were a little high rather 
than a little low, our theory would be strengthened rather than weakened, as 
we are emphasizing the fact that the early metabolisms are often low. Never- 
theless, before publishing this, we began a second series of experiments in 
which we lived up severely to Dr. Benedict’s specifications. Thus far, our 
results are in accord with our first study. 





ENERGY METABOLISM OF PREMATURE AND 
UNDERSIZED INFANTS * 


M. ELIZABETH MARSH, MS. 
AND 
JOHN R. MURLIN, Pu.D. 


ROCHESTER, NEW YORK 


In connection with the energy metabolism studies made on new-born 
infants, the opportunity presented itself of studying the prematurely 
born infant and this study was undertaken with the hope of establishing 
the range of the basal metabolism, and, as in the full-term normal infant, 
if possible, the influence of food and of crying. 

The amount of work done on the basal metabolism of the prema- 
ture infant, especially during the first few weeks of life, is surprisingly 
meager. Hasselbalch,' in 1904, in a study of the metabolism of infants 
included a few cases of premature infants. In 1915, Rubner and 
Langstein® studied the metabolism of two premature infants with 
particular reference to utilization of food; as their studies were made 
over twenty-four hours, the values of heat production which they give 
in their report include the ordinary daily activity of the infant and cannot 
be compared with basal heat production. 

The only other comprehensive study has been made by Talbot, Sisson, 
Moriarty and Dalrymple * in 1921 and 1922. They studied the energy 
metabolism of twenty-one premature infants, ranging in age from 3 
days to 3 months. 

A few scattered cases in the literature and the twenty-one cases of 
Talbot all show a heat production which is lower than for the normal 


mature infant when based on surface area. 


METHODS 


The description of the apparatus, the general procedure of the 
experiments and the methods of calculating the heat production have 
been described in the preceding paper * and will not be repeated here. 


* Received for publication, May 14, 1925. 

*From the Department of Vital Economics, University of Rochester, and 
the Obstetrical Division of Highland Hospital. 

1. Hasselbalch, K. A.: Respirationsforsgg paa nyfddte b¢érn. Bibliotek 
for Leger, Copenhagen, 1904, translated by Miss A. Johnson in Carnegie Inst. 
Pub. no. 233, pp. 16-31. : 

2. Rubner, M., and Langstein: Arch. f. Physiol., 1915, p. 39. 

3. Talbot, F. B.: Sisson, W. R.; Moriarty, M. E., and Dalrymple, A. J.: 
The Basal Metabolism of Prematurity, Am. J. Dis. Child. 26:29 (July) 1923. 

4. Murlin, J. R.; Conklin, R. E., and Marsh, M. E.: Energy Metabolism 
of Normal New-Born Babies, Am. J. Dis. Child. 29:1-28 (Jan.) 1925. 
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In the case of premature infants, the temperature of the box was 
kept slightly higher, being over 26 C. (78.8 F.) in the majority of the 
cases, and the baby was wrapped in a cotton padded jacket. They were 
seldom in the box over two hours, since feeding time came every two 
hours in many instances. 


SIGNIFICANT FACTS AND CASE HISTORIES 


Cases 1 and 2.—Probably full term twins, whose mother, a primipara, was 
a lewess, aged 23. The pregnancy was normal. The infants were born one 
week earlier than expected, but subsequently grew well. The cause of under- 
weight was multiple pregnancy. 

Cases 3 and 4.—A mother, aged 25, a multipara, whose pregnancy was 
normal, had twins, born at 7 months. The multiple pregnancy was probably 
the cause of prematurity. 

Case 5—A mother, aged 18, a primipara, whose pregnancy was normal, 
with nausea only for the first three months, had a baby born at 7% months. 
The cause of prematurity was not known. 

Case 6—An infant, born at 84% months, whose mother, aged 27, a primipara, 
had a normal pregnancy until two weeks before delivery when slight hemor- 
rhage and toxic symptoms appeared. Cesarean section for placenta praevia 
and preeclamptic toxemia was performed. The mother died within a few hours, 
and the infant after several days. 

Case 7.—A mother, aged 28, a primipara, with albumin and high blood 
pressure, had a baby, born at 8 months. The cause of prematurity was unknown. 

Case 8—A mother, aged 41, a multipara, whose pregnancy was normal, had 
a baby, born at 8% months. The cause of prematurity was unknown. 

Case 9—A mother, aged 24, a primipara, had induced labor four weeks 
before the expected date of confinement on account of placenta praevia and 
pyelitis. The baby was born at 8 months. 

Case 10.—A mother, aged 28, a primipara, whose pregnancy was normal, had 
a baby born at 8% months. The cause of prematurity was unknown. 

Cases 11 and 12.—A mother, aged 23, a multipara, had albumin and a 
threatened miscarriage. The infants were twins, born instrumentally at 7% 
months, one of whom died at 1 month of age. 

Case 13—A mother, aged 26, a primipara, whose pregnancy was normal, 
had a baby born at 7 months. The cause of prematurity was not known. The 
amount of prematurity was certain from the fact that the physician in charge 
removed a glass pessary from the cervix and the mother menstruated seven 
months and one week previous to delivery. 


Cases 14 and 15.—A mother, aged 20, a primipara, whose pregnancy was 
normal, had twins, born at 7 months. Multiple pregnancy was probably the 
cause of early labor. 


Case 16—A mother, aged 25, a multipara, whose pregnancy and delivery 
were normal, had a baby, born at 8 months. In two previous pregnancies, 
first a dead macerated fetus was delivered and second, a baby was born 
at 7 months. 

Cases 17 and 18—A mother, an Irish-American, aged 30, a tertipara, whose 
pregnancy was not perfectly normal, had twins, born at 8 months. Traces of 
albumin, some edema of the legs, occasional respiratory embarrassment, tachy- 
cardia and overdistension of the abdomen were noted. The cause of prematurity 
was multiple pregnancy or possibly the delicate health of the mother, following 
an attack of influenza prior to conception. 
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Cast 19.—A mother, aged 29, a multipara, whose pregnancy was normal, had 
a baby, born at 7% months. Early rupture of the membranes was the cause 
of prematurity. 

Case 20.—A mother, aged 25, a primipara, whose pregnancy was normal, 
had a baby, born at 7 months. 

Case 21.—A mother, aged 20, a primipara, whose pregnancy and delivery 
were normal, had a baby, born at full term. 

DISCUSSION OF RESULTS 

The gross results of forty-eight experiments and eighty-two individ- 
ual periods on twenty-one infants are given in Table 1. This list 
includes three infants born at term but under 5 pounds weight; three 
born at 8% months, as nearly as could be calculated; five born at 8 
months; four at 7% months and six at 7 months. In the table are 
recorded the date and weight at birth, the age at the time of observation, 
and the feeding preceding the observation (except in a few cases in which 
the amount was not determined), the length of period, the respiratory 
quotient, total heat production, heat per kilogram of body weight and 
per square meter of body surface calculated from the Lissauer formula 
(10.3 ¥Y \W2) all per hour. Also included are body temperature, pulse 
(which is an average of the rate taken every five minutes throughout 
the period ), and the relative activity. In the activity column, no attempt 
is made to show the exact difference in activity but only to show whether 


the infant was entirely quiet (/), cried hard (C), fretted (F'), or was 
only restless (R.). The exact amount of crying and restlessness will be 


noted in Table 5. 
THE RESPIRATORY QUOTIENT 

In Table 2 the average of all the basal respiratory quotients for each 
day is given, irrespective of whether or not there had been supplementary 
feedings and in this as throughout “days of age” means the first, second, 
and so forth, twenty-four hours from birth within which the observation 
was made, 

We see a low quotient through the fifth day with a rise on the sixth 
day, which is the characteristic picture of the changes in the respiratory 
quotient in the normal full-term infant, except that the rise in normal 
infants usually comes on the fourth or fifth day. The rise on the sixth 
day is indicative of the fact that the food supply of the infant is at that 
time becoming more adequate for its needs both in quantity and in 
quality, and may be sufficient to check the loss of weight which almost 
always occurs during the first few days. However, the respiratory 
quotient should reach at least 0.85 before we are justified in saying that 
the infant is in a good nutritive condition, and though a few individual 
respiratory quotients reached as high as 0.87, the average quotient of 
the premature infants did not exceed 0.79 for the first week, and in 
fact to and including the ninth day. In the normal infants the rise 
comes sooner and goes higher, being over 0.80 from the fifth day on. 
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BASAL METABOLISM 


The striking factor in Table 3 is the lowered heat production of the 
premature compared with that of the normal infant, when expressed 
both as total calories per hour and as calories per square meter per hour. 
On the basis of surface area, the average for the minimal heat produc- 
tion for the premature infant is 25.00 calories per hour as compared with 
a minimal average of 27.42 calories for the full-term normal infants, a 
difference of 2.42 calories per hour. A difference of 2.91 calories per 
hour is noted for the basal averages. 

The metabolism per kilogram of body weight is slightly higher than 
for the full-term babies, but if the metabolism per unit of surface were 
as high as it is for babies born at term, namely, 27.42 calories, we would 
expect to find 2.30 calories per kilogram of body weight instead of the 
basal rate of 2.04 calories, or the minimal rate of 1.93 calories that we 
actually obtained. 


TABLE 2.—Effect of Age on Respiratory Quotient 











Age in Days 
— 





Number of observations. sei pi aiain wn kane 
Average respiratory quotient 








TABLE 3.—Heat Production ef Premature and of Full-Term Infants 








Total Calories Calories per Sq. Meter Calories per Kilogram 


per Hour per Hour per Hour 
SS ae A A 


= ee % 
Minimal Basal Minimal Basal Minimal Basal 


POONMEURG:. «ods skoysulesen Sean 4.35 6.48 25.00 26.25 1.93 2.04 
Full term normal 6.67 27.42 29.16 1.86 2.00 








Talbot and his co-workers * found an average of 24.88 calories per 
square meter per hour for all their cases, but an average of 20.59 calories 
for the fourteen observations that were made on subjects 2 weeks of 
age or under. This lower value might be accounted for, in part at least, 
by the difference in size and in prematurity. The average weight of this 
series is 2.248 kg., and of Talbot’s, 1.715 kg. The average prematurity 
(including the full-term babies) of this series is 33 days and in the 
Talbot series, 57 days. 


THE INFLUENCE OF AGE ON METABOLISM 


In Table 4, in which the metabolism expressed per square meter per 
hour is averaged for different days, there are only a few observa- 
tions for each day and its chief value lies only in pointing out again 
the differences each day between the heat production of the premature 
and of the full-term baby. Another point of difference is the age of 


- 





316 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


lowest heat production. In the full-time infant, this came on the sixth 
day and in the premature infant it appears to come one day later, the 
rise, which occurs at the end of the first week, not coming until the 
eighth day. 
INFLUENCE OF ACTIVITY ON METABOLISM 

The interesting question in connection with the muscular activity of 
the infant born prematurely is: whether or not it is capable, by crying, 
of raising its metabolism to the same extent as the normal full-term 
infant. 

TaBLe 4.—Effect of Age on Heat Production 








Days of Age 
A... 


3 ft 5 6 7 


Number of observations for prematures 5 4 5 4 9 
Calories per square meter per hour, 
premature infants 25.52 26.05 25.10 23.09 
Calories per square 
27.69 26.44 27.43 





TaBLe 5.—I/nfluence of Activity on Metabolism (Successive Period in 
Same Observation) 








Total Calories Per Cent. of 
Activity per Hour Increase 


Entirely quiet 

Moved some; quiet greater part 

Slept throughout 

Cried or fretted 5 minutes of 58 minute period 
Slept throughout 

Cried 10 minutes of 58 minute period 
Restless about half the period 

Slept throughout 

Slept throughout 

Cried 5 minutes, restless throughout 
Slept throughout 

Restless; cried for short time twice 

Cried hard 10 minutes of 75 minute period 
Slept throughout 

Cried hard 10 minutes of 61 minute period 
Entirely quiet 

Moved very slightly 

Cried 13 minutes of 33 minute period 





In Table 5 all the various periods of activity in which we had an 
adjacent basal period for comparison are listed. The activity varies 
from merely restless movements to hard crying, with a corresponding 
increase in metabolism from 2.5 per cent. with slight restlessness, to 
40.3 per cent. when the child cried thirteen minutes of a thirty-three 
minute period. 

In five of the cases given in Table 5, there was crying for a definite 
length of time and then cessation of all activity during the rest of the 
period, so that it was possible to determine exactly the amount of the 
activity, that is, the length of time spent in crying and to compare the 
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percentage time of crying with the percentage increase of metabolism. 
In two of the five cases shown in Table 6, there is very close agreement 
and the average shows that 19.3 per cent. of the time spent in crying 
raises the metabolism 21.0 per cent. In this limited number it appears 
that the same relationship holds as for the normal infant born at term, 
that is, lusty, healthy crying 1 per cent. of the time increases the 
metabolism 1 per cent., or that active crying requires just as much again 
expenditure of energy as is used up during sleep. 

However, the five infants given are those who are only one month or 
less premature, and it may well be that the infant of greater prematurity, 
in whom the crying is often rather feeble compared to the lusty crying 
of a larger full-term infant, would not be able to maintain this propor- 
tional increase in metabolism. 


TABLE 6.—Comparison of Time Spent in Crying with Increase in Metabolism 








Length of Per Cent. 
Weight, Minutes Period, Per Cent. Increased 
Gm. Prematurity Cried Minutes Activity Metabolism 


2,721 8% mo. 10 61 16.6 25.8 
B* 31 

3,061 8% mo. 10 75 13.3 21.5 
B & 

2,068 8 mo. B 


10 19.0 
2,068 mo. 
8.6 
2,127 
39.0 
Average 19.3 





* B means quiet throughout. 


INFLUENCE OF FOOD ON THE METABOLISM 


The study of the influence of food on the metabolism followed the 
same procedure as the study made on the normal mature infant and the 
discussion concerning the possible dynamic effect of the foods, namely, 
the effect of supplementary feedings on metabolism and on respiratory 
quotient, apply equally well to the premature infant. 

Among these premature infants, we have only five cases which show 
an apparent dynamic action, or, at least, an increase in heat production 
following an increase in the food intake, at a subsequent or an earlier 
feeding. These are shown in Table 7. In none of the cases did we 
have a basal period without food followed by a basal period with food, 
and can only compare periods in which the amount of food varied. 


In Case 7 we see that an increase from 56 to 84 gm. of breast milk 
increased the metabolism from 25.88 calories to 27.66 calories per square 
meter, and that 28 gm. gave a heat value of only 24.78 calories, even 
though the child cried a part of the period. The differences in age 
would only accentuate this difference since, according to Table 4, the 


- 
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average heat value on the sixth day is over 2 calories per square meter 
less than on the fourth day. 

Cases 16 and 20 seem to indicate that breast milk is more effective 
in stimulating heat production than is the 10 per cent. lactose, and the 
same contrast is strikingly brought out in Case 5 in comparing the effect 
of breast feeding with the effect of a dextrimaltose formula. The heat 
production per square meter and per hour was only 19.29 calories fol- 
lowing the formula feeding, and was 22.70 calories following an equal 
amount of breast milk, both observations being made on the same day. 

In Case 16, changing the feeding from 5 gm. of breast milk to 20 gm. 
of 10 per cent. lactose, in the same day, caused an increase of approxi- 
mately 1 calory per square meter, and in Case 20 we have 20 gm. of 
10 per cent. lactose on the fifth day, giving a metabolism of 26.13 calories, 
with fretting, whereas 42 gm. of breast milk on the ninth day gave a 

TABLE 7.—Effects of Food 








Calories per 
Respiratory Sq. Meter 
Age, Days Feeding Quotient per Hour Activity 


4 56 gm. breast milk 0.68 25.88 B 
6 84 gm. breast milk 0.83 27.66 B 
8 28 gm. breast milk 0.70 24.78 Cried some 


5 gm. breast milk 0.75 24.47 B 
20 gm. 10 per cent. lactose............ 0.74 25.51 B 


20 gm. 10 per cent. lactose............ 0.87 
42 gm. breast milk 0.83 29.3 B 
80 gm. breast milk 0.83 


6 gm. breast milk 0.68 
0.78 
20 gm. breast milk 0.77 
0.77 


22 gm. dextrimaltose formula 0.85 
23 gm. breast milk 0.76 





heat production of 29.38 calories during a basal period. Doubtless the 
difference in age in the last infant had something to do with the differ- 
ence in metabolism. 

In Tables 8 and 9 the basal periods following small feedings and 
those following large feedings are assembled for comparison. Forty 
grams of food was arbitrarily chosen again as the dividing line, and 
as the larger feedings generally were in the older children, the children 
under 7 days of age were excluded from Table 8 in order to make the 
average age of the two groups more comparable. 

In the table of small feedings we see that an average of 25.8 gm. of 
food intake gave an average heat production of 24.22 calories per square 
meter an hour, and in the following table an average feeding of 67.9 gm. 
was followed by a heat production of 29.41 calories—an increase of 
5.19 calories, or 21.3 per cent., corresponding to an increase of 42.1 gm. 
of food. In the normal new-born infants, we found an increase of only 
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6.8 per cent. following an average increased feeding of 24 gm. of food. 
The average body weight in the previous group, however, was 3.5 kg., 
while in the present group it is 2.3 kg. A proportional increase in the 
feeding on the basis of weight for the present group would have been 
15.3 gm. The increase of 42 gm. being nearly three times this amount, it 
is not surprising to find the metabolism increased in the premature 
infants approximately three times as much as in the new-born infants at 


term. 
TasBLe 8.—Effect of Small Feedings 








Calories per 
Sq. Meter 

Age, Days Period per Hour Activity 
9 26 gm. breast milk I 26.32 
II 27.27 
19.29 
22.70 
25.51 
23.43 
22.75 
29.80 
24.99 
22.19 
24.08 
23.31 


23.29 


7 22 gm. dextrimaltose formula 
7 23 gm. breast milk 
9 31 gm. breast milk 


9 34 gm. breast milk 


9 32 gm. breast milk 
14 35 gm. dextrimaltose formula........ 


= — 
See 


7 10 gm. breast milk 


7 19 gm. breast milk 


_ 


25.8 gm. food 24.22 calories 


TABLE 9.—Effect of Large Feedings 








Calories per 
Sq. Meter 
Age, Days Feeding Period per Hour Activity 
4 56 gm. breast milk 25.88 B 
6 & gm. dextrimaltose formula 27.66 B 
4 50 gm. breast milk 23.38 B 
25.98 B 
12 84 gm. breast milk 33.10 B 
11 60 gm. breast milk 30.66 B 
38.35 B 
76 gm. breast milk 34.39 B 
67 gm. breast milk 28.49 B 
28.47 B 
54 gm. breast milk and malted milk 
26.46 B 
20 : 80 gm. breast milk 30.13 B 


Average. 9.7 67.9 gm. food 29.41 
‘ 25.8 


Av. Table 8.. 


24.22 


42.1 gm. additional food 5.19 eal. increase 





SUMMARY 


1. Energy metabolism has been determined in 82 observational 
periods on twenty-one premature and undersized infants, including five 
pairs of twins. 

2. The average basal respiratory quotient was low (0.74) through 
the fifth day, rose to 0.79 on the sixth day but never above this figure 
through the ninth day ; whereas the quotient for a child in good nutritive 
condition, at least after the first week, should be about 0.85. 


- 
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3. The basal metabolism of these twenty-one infants averages 6.48 
calories per hour, or 26.25 calories per square meter (Lissauer) and 
2.04 calories per kilogram per hour. On the basis of body surface, this 
is lower than the basal figure for full-term normal infants by 2.9] 
calories per hour. On the basis of weight it is slightly higher than for 
full-term infants, but is lower than would be expected if the metabolism 
per unit of surface were as high as it is for the full-term babies. 

4. When the basal metabolism per square meter is averaged according 
to days of age, there is a fluctuation during the first week, the lowest 
value coming on the seventh day with a higher value on the eighth and 
ninth days. Each day the metabolism is definitely lower than for the 
value obtained for normal babies born at term. 

5. Increases in heat production with activity varied from 2.5 
per cent. with slight restlessness, to 40.3 per cent. when the child cried 
39.0 per cent. of the time. In a limited number of periods and all on 
infants one month, or less, premature, the observation made previously 
for full-term babies, that is, crying 1 per cent. of the time increases the 
metabolism 1 per cent., seems to hold fairly well. 

6. It seems impossible to obtain a basal period without food with 
which to compare a subsequent period with food for dynamic action. A 
few cases with variations in the amount of food fed to the same infant 
on the same or different days, show a definite increase in heat produc- 
tion with more food, and when all the cases with small feedings are 
averaged and compared with the average of the cases following large 
feedings, we find that an increase of 42.1 gm. of food increased the 
metabolism 5.19 calories per square meter per hour, or 21.3 per cent. 
The increased feeding on the basis of weight being nearly three times the 
increased feeding from which the dynamic action in full-term new-born 
infants was studied, it is not surprising to find the dynamic action nearly 
three times that noted in the previous study. 











NITRITURIA * 


ROY M. GREENTHAL, M.D. 
MILWAUKEE 


It has been known for many years that under certain conditions 
nitrites could be found in the urine. They have been detected in the 
urine of patients suffering from osteomalacia, gastro-intestinal catarrh, 
sulphhemoglobinemia, bacilluria and pyuria, and have been regarded as 
of diagnostic value in these diseases. Weltmann' has recently reported 
that a positive reaction for nitrites in urine freshly passed constituted a 
reliable sign of urinary tract infection. No nitrites were found in normal 
fresh urine. A positive nitrite test indicated in a very simple manner 
without microscopic or bacteriologic examination that there was bacterial 
activity in the urinary tract. Positive results were obtained only when 
the bacterial invaders were nitrate-reducing organisms. Lowenstein * 
also found the nitrite test to be of diagnostic value in bacilluria due to 
nitrate-reducing organisms, of which the commoner ones were B. coli, 
B. lactis aerogenes, B. proteus vulgaris and staphylococci. When the 
infection was caused by either the gonococcus, streptococcus or the 
tubercle bacillus, negative reactions were of no significance, as these 
organisms do not form nitrites. In mixed infections of the urinary tract, 
a non-nitrate reducing organism may hinder the development of a posi- 
tive reaction. In chronic urethritis in which both the gonococcus and the 
staphylococcus were found, the nitrite test was negative. After the 
gonococcus had disappeared and only staphylococci were present, the 
test hecame positive. 

Paul and Chapin * have investigated the occurrence of nitrituria in 
urinary tract infection, and have shown that the nitrite test may be 
useful as an aid to the diagnosis of urinary infections caused by nitrate- 
reducing bacteria, as the presence of nitrites in freshly passed urine was 
usually due to the presence of nitrate-reducing organisms. However, 
they obtained a positive test in but seven of thirteen cases of proved 
pyuria caused by nitrate-reducing organisms and so concluded that a 
negative nitrite reaction did not rule out bacilluria or pyuria. They also 
found that when postassium nitrate was given by mouth to patients with 
urinary tract infection, a positive reaction might be obtained when it 
had previously been negative. When potassium nitrate was given to 
normal persons, nitrites were never found in freshly passed urine. Wild- 


* Received for publication, May 21, 1925. 

*From the Milwaukee Children’s Hospital. 

1. Weltmann, O.: Wien. Klin. Wchnschr. 35:688 (Aug. 10) 1922. 

2. Lowenstein: Wien. Klin. Wcehnschr. $37:142, 1924. 

3. Paul and Chapin: Bull. Ayer Clin. Lab. Penn. Hosp. (May) 1924. 
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mann * applied the nitrite test in the diagnosis of cystopyelitis in chil- 
dren. It was positive in twenty-two, and negative in 158 patients free 
from urinary tract infection. He concluded that a positive nitrite test 
called for an immediate microscopic urine examination. 

The present investigation was undertaken in order to ascertain if 
the nitrite test could be used with confidence as a bedside test in the 
pyurias of infants and children. It includes some observations as to the 
production of nitrites in urines inoculated with B. coli, and also a modi- 
fication of the Griess-Ilosvay method for the detection of nitrites. 


METHODS 

The Griess-llosvay test for nitrites as given by Weltmann is as 
follows : 

Two solutions are prepared. One contains 0.5 gm. of sulphanilic acid 
dissolved in 150 c.c. of 30 per cent. acetic acid. The other is prepared 
by heating 0.2 gm. of a-naphthylamin in 20 c.c. of distilled water and 
pouring off the colorless solution from the blue residue into 150 c.c. of 
30 per cent. acetic acid. Weltmann mixes Solutions 1 and 2, and 
keeps them in a bottle with a tightly fitting glass stopper. I have found 
that it is preferable to keep the solutions separately in glass stoppered 
bottles and mix in equal parts before using. If allowed to stand, the 
mixed reagent usually turns pink, owing to nitrites in the air. The test 
consists in adding 10 drops of the mixed reagent to 5 c.c. of urine. If 
nitrites are present, a pink or cherry red color is quickly produced. Paul 
and Chapin have shown that in water solutions this test will detect 
nitrites in a concentration of 1 to 100 million. In urine the test is less 
sensitive, but will detect nitrites in a concentration of 1 to 100,000. 
Paul and Chapin have recorded their results according to the color of 
the urine as follows: Orange-dark red, 4 plus; cherry-red, 3 plus; pink, 
2 plus; light pink, 1 plus. This method of recording has not seemed 
to be of practical value, as the intensity of the reaction depends on too 
many variable factors, such as the concentration of nitrates in the urine 
and type of organism present. 

In order to obviate the necessity of carrying about two solutions, 
an attempt was made to prepare the reagent in a powder form. The 
following powder was prepared. Sulphanilic acid, 0.5 gm.; 
a-naphthylamin, 0.2 gm.; citric acid, 5 gm.; and lactose, 10 gm. This 
powder was placed in capsules (No. 0) and the test was performed by 
emptying the contents of one capsule in 5 c.c. of urine. The reagent in 
powder form was found to be as satisfactory as the liquid and much 
more convenient to use in bedside tests. 


4. Wildmann, R.: Arch. f. Kinderh. 75:185 (Feb.) 1925; Abstr. J. A. M. A. 
8$4:1241 (April 18) 1925. 
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The urines to be tested should be collected by catheterization 
preferably, but can be collected in the usual manner if they are examined 


at once, or placed on ice immediately and kept there until ready for 
testing. Experimental work bearing on this will be given later. 


NITRITURIA 


5 


Hawk ® states that the average excretion of nitrates in human urine 
is about 0.5 gm. per day; the nitrates being introduced into the body in 
water and in food. The output seems to be greater on a vegetable diet 
than on a meat diet. No figures are given for infants or children, but 
probably a smaller quantity of nitrates is excreted. Many organisms 
have the ability to reduce nitrates to nitrites. Bacteriologists have studied 
and classified ofganisms in respect to nitrite production. Conn and 
Breed ° have shown that the question of nitrite production is rather com- 
plex, and no organism can safely be called a non-nitrate reducer until an 
exhaustive study has been made of it. In regard to B. coli, nitrite produc- 
tion depends on the concentration of nitrate and peptone in the medium. 
In urine there must be sufficient nitrate for the bacteria to act on, and 
also sufficient material for growth, otherwise the nitrite test may be 
negative even though there is urinary tract infection. Paul and Chapin 
have shown that the nitrite reaction was negative in six of thirteen 
cases of bacilluria, and yet the organism recovered from the urine pro- 
duced nitrites under favorable conditions. This is the most serious 
criticism of the value of the test. The administration of nitrates by 
mouth to increase the nitrate content of the urine is not practical in 
infancy, as the chief value of this test consists in an immediate diagnosis 
of pyuria away from the laboratory. 


EXPERIMENTAL RESULTS 


The urines of seventy-five infants and children suffering from various 
diseases were tested. The urines were not collected in a sterile manner 
and had been exposed to the air from one to three hours before examina- 
tion. The nitrite test was positive in but two instances, and when the 
test was repeated on the following day immediately after the patients 
had voided, the results were negative. The presence of albumin and 
acetone did not seem to interfere with the reaction. These urines were 
all examined microscopically for pus cells with negative results. There- 
fore it may be stated that fresh urine in patients free from urinary tract 
infection will give a negative nitrite reaction. 


5. Hawk: Practical Physiological Chemistry, Ed. 8, Philadelphia, P. Blakis- 
ton’s Son & Company, 1923. 


6. Conn, H. J., and Breed, R. S.: J. Bacteriol. 4:267 (May) 1919. 
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Paul and Chapin have mentioned that normal urines exposed or 
unexposed to the air will give a positive nitrite reaction on standing, 
The explanation for this fact consists in the contamination of the urines 
with nitrate-reducing bacteria either from the air or during the collection 
of the specimen. I found that most urines which gave a negative 
nitrite reaction became positive after from eight to ten hours standing 
at room temperature exposed to the air. Some urines remained per- 
sistently negative even when placed in the incubator. In these, the 
conditions were not favorable for the growth of organisms or there was 
no nitrate to be reduced. Paul and Chapin have shown that the hydrogen 
ion concentration of the urine is not a factor of importance. Nitrate 
reduction may take place in urines strongly acid or alkaline. 

It has been previously stated that a urine would be satisfactory for 
use if it was placed in the icebox immediately after collection and left 
there until the test could be performed. A normal sterile urine was 
inoculated with a pure culture of B. coli. Part of it was placed in the 
icebox and part of it was left at room temperature. The latter sample 
became positive for nitrites in eight hours. The icebox sample was 
tested daily for twelve days and remained persistently negative. [Each 
day a small amount was removed and placed in the incubator. The 
nitrite test was always positive in a few hours. This experiment shows 
that urines contaminated with a nitrate-reducing organism will not give 
a positive nitrite reaction when bacterial activity in the urine is 
hindered by cold. Urines which give a positive nitrite test may often 
remain positive for several days after standing at room temperature. 

The next series of experiments were designed to ascertain whether 
all urines would give a positive nitrite reaction when inoculated with 
known nitrate-reducing bacteria. Fifty sterile normal urines were 
inoculated with a pure culture of B. coli (known to be a unitrate- 
reducer). They were left in the incubator for twenty-four hours and 
then tested for nitrites. Thirty-two were positive and eighteen were 
negative. Cultures were made from these negative urines and B. coli 
was easily recovered. Its ability to reduce nitrates was not impaired, as 
when reinoculated into other urines, it produced nitrites in many cases. 
These experiments again show that the urine is not always a satisfactory 
substitute for nitrate broth. This, of course, would be expected as the 
composition of the urine varies widely. 

Rather interesting results were obtained when normal sterile urines 
were inoculated with B. coli and tested for nitrites at intervals after 
incubation. The results of the experiments are given in Table 1. It 
will be noted that the nitrite test became positive in most urines after 
four hours’ incubation. Two of twenty urines were persistently negative. 
In nine instances the reaction became negative after a positive test had 
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previously been obtained. The disappearance of the positive reaction 
usually occurred after the eighth hour of incubation. Each of these nine 
urines were then divided in two portions. To one portion peptone was 
added, to the other potassium nitrate. These urines were further 
incubated for four hours and examined again. In six instances the 
urine gave a positive nitrite reaction with the portion enriched with 
potassium nitrate. Peptone enrichment had no effect on the nitrite 
test. In two instances the nitrite test became positive after pep- 
tone was added to the urines and remained negative after potassium 
nitrate was added. In one instance neither peptone nor potassium nitrate 
had any effect on the nitrite reaction. The two urines which were 
persistently negative were found to require potassium nitrate and not 


Taste 1—Normal Urines Inoculated with B. Coli Tested for Nitrites 
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peptone to produce a positive nitrite test. The results of these experi- 
ments show more completely that the nitrite test in the urine of infants 
and children may be negative in the presence of bacilluria. The chief 
cause of the failure of this test is a lack of nitrate in the urine, although 
a deficiency of growth material may likewise result in a negative reaction. 
The appearance and disappearance of the nitrite reaction may be due 


to a further reduction of nitrites. 


CLINICAL RESULTS IN PYURIA 


The urines of ten infants and children with pyuria were examined 
with the nitrite test. In four instances the specimens were obtained 
by catheterization, in six the urines were collected in a sterile container 
after voiding. The genitalia were washed thoroughly with boric acid 
solution before the urines were obtained. These were all clinical cases 
of pyuria, tharacterized by fever, prostration and a cloudy urine con- 
taining large amounts of pus and bacteria. A trace of albumin was 
found in each case. 





326 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Helmholz has shown that a false diagnosis of pyelocystitis may be 
made from an uncatheterized specimen of urine contaminated with pus 
cells from the vagina. However, in the six cases in which catheteriza- 
tion was not possible, an effort was made to avoid this pitfall. None 
of the patients showed visible vaginitis and the amount of pus in the 
urines was quite marked. The urines were examined soon after voiding 
or kept on ice until they could be examined. The results in these ten 
acute and chronic cases are given in Table 2. It will be seen that a 
positive reaction for nitrites was obtained in five patients and a nega- 
tive reaction in the other five. Another point is the presence of a 
positive reaction on one day and a negative reaction on the next day. 
With Case 3, a positive reaction was obtained only once in four sue- 


TABLE 2.—Nitrite Test in Pyuria 


Duration of Method of Nitrite 
Disease Collecting Urine Test Organism 


} mo. 

7 mo. 

mo. 

mo. 

days 

7 days 

8 days 

9 days 

2 wk. 

3 days 

5 days 

mo, 
3 days 

days 

wk. 

2 25 2 wk. 
2/15/25 3 wk. 


Voided 
Voided 
Voided 
Voided 
‘atheterized 
‘atheterized 
‘atheterized 
*atheterized 
atheterized 
Voided 
Voided 
Catheterized 
Voided 
Voided 
Voided 
Catheterized 
Catheterized 


Colon group 
Colon group* 
Colon group 
Colon group 
Colon group 
Colon group 
Colon group 
Colon group 
Colon group 
Colon group" 
Colon group 
Colon group 
Colon group 
Colon group 
Colon group 
Colon group 
Colon group 


* Kept in icebox before examination. 


cessive examinations, yet the urine remained cloudy, the fever high 
and organisms were cultured from the urine. Three patients who had 
recovered from pyuria and whose urines were normal were examined 
and found to be negative. An effort was made to obtain specimens 
from patients with bacilluria without pyuria, but none were available 
during this study. No attempt was made to enrich the urine with 
nitrates in the negative cases, although Paul and Chapin have shown 
that this procedure may increase the number of positive reactions. 


COMMENT 


The results of the experimental and clinical investigations of the 
nitrite test agree. They show that this test may aid in the rapid diag- 
nosis of urinary infection, but that the results are not constant, nor 
always reliable. The chief reason for the failure of this test is the 
frequent absence of nitrate in the urine. In a few instances the test 
may be negative because the bacilli cannot grow readily in the urine 
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mediums. The varying composition of the urine explains why the 
reaction may be positive on one occasion and negative at another time. 
A positive result usually means pyuria due to nitrate-reducing bacteria. 
A negative result means nothing. The ease of the method and its 
availability at the bedside would seem to warrant its routine use when 
an immediate diagnosis of pyuria is desired. 


CONCLUSIONS 


1. A positive nitrite reaction in freshly passed urine is present at 
times in about 50 per cent. of cases of pyuria due to nitrate-reducing 
organisms. 

2. A positive reaction is valuable as an aid to diagnosis, but a nega- 
tive reaction has no significance. 

3. The failure of the nitrite test in these cases is due chiefly to a 
lack of nitrate salts in the urine. 

4. A modification of the Griess-Ilosvay test for nitrituria is 
presented. 





VARIABILITY IN WEIGHT FOR HEIGHT IN 
CHILDREN OF SCHOOL AGE* 


HAROLD K. FABER, M.D. 
SAN FRANCISCO 


The extensive use of weighing and measuring in the campaign 
against the malnutrition of children demands standards of mean weight 
for height, age and sex and standards of normal variation of the highest 
attainable reliability. The Baldwin-Wood tables are perhaps as satis- 
factory standards of mean weight for general use as we are likely to 
have; but the standards of normal variation—after all, the really vital 
part of the weight-height method—now in general use are far from 
satisfactory. Indeed it would appear that they have been selected some- 
what arbitrarily on the basis of clinical impressions, modified by a desire 
for simplicity rather than from a mathematical appraisal of the observed 


variability. 
The result of the application of these standards, the reliability of 
which is open to question and the interpretation of which has been far 


too rigid, is a rapidly growing suspicion by the medical profession and 
the public that a diagnosis of malnutrition or even an indication of the 
need of medical examination on the basis of 7 or 10 per cent. under- 
weight or of 15 or 20 per cent. overweight is unjustified. In some 
quarters we even hear the opinion that weighing and measuring have 
little value in the assessment of physical condition. For such suspicions 
and opinions, two widely held assumptions, both largely fallacious, appear 
to be mainly, though not wholly, responsible. The first is that a uniform 
standard of underweight and another of overweight are applicable to 
both sexes and at all school ages without serious error. The second is 
that a sharp line, based on weight, can be drawn between normal and 
pathologic nutrition. 

Baldwin,’ in a recent paper discussing the proper use of height- 
weight tables, modifies the earlier standards of variation and qualifies 
their interpretation. He says: 

A deviation of only a few pounds from normal weight is not considered 
significant, but children under 10 years who are 6 per cent. or more under- 
weight for their height and age, and those over 10 years who are 8 per cent. 
or more underweight for their height and age, are likely to be in need of 


medical attention. Children who are 15 per cent. overweight for their height 
and age may also be in need of medical attention. 


* Received for publication, June 3, 1925. 

*From the Division of Pediatrics, Stanford University Medical School. 

* Read before the American Pediatric Society, Washington, D. C., May 5, 
1925. 

1. Baldwin, B. T.: The Uses and Abuses of Weight-Height-Age Tables 
as Indexes of Health and Nutrition, J. A. M. A. 82:1 (Jan. 5) 1924. 
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He also states: 


F it is found that the mean variability, or 58 per cent. of the cases, 
includes about all of the children in the normal zone of the distribution (i. e. 
without marked physical defects). 


Noteworthy points in this statement are that there is no mention 
of differences in variability between the sexes; that there are but two 
standards for underweight to indicate difference by age, and but one 
for overweight ; and that the statement regarding the mean variability, 
58 per cent. (based apparently on a composite of underweight and over- 
weight variability), might be taken to imply that 42 per cent. of the 
children belong to the category of those with marked physical defects 
and, inferentially, with pathologic nutrition. No statement is made to 
show that the remaining 58 per cent. were free from physical defects. 

On the other hand, Dublin and Gebhart (with the collaboration of 
Schroeder)? showed that even the 7 per cent. underweight standard 
faile| to identify a large proportion of malnourished Italian children, 
and falsely so identified a certain proportion of the actually well- 
nourished; while Clark, Sydenstricker and Collins * found that a con- 
siderable proportion of actually well-nourished native white children 
were more than 10 per cent. underweight. Clark, indeed, suggests 
among other things that: “deviation from the average weight for sex, 
age and height is not a criterion of physical fitness, that is, within broad 
limits a deviation from the average weight may not be a matter of ill 
health or malnutrition.” 

Before accepting such a view, which would logically mean the 
abandonment of weighing and measuring as a means of detecting mal- 
nutrition, it would seem wise to attempt a more detailed study of normal 
variation as affected by sex and age. There may well be differences in 
variability not hitherto sufficiently taken into consideration which 
account for some part of the dissatisfaction with present standards. 
Statistical methods are well adapted to the determination of such dif- 
ferences, though not of absolute limits of normality. 


TECHNIC 


For the present study, the heights and weights of about 60,000 San 
Francisco school children were available. The weights were grouped 
by sex, years of age and inches of height. Using only the four largest 
groups of each sex and age, about 34,000 data remained, divided about 


2. Dublin, L. L, and Gebhart, J. C.: Do Height and Weight Tables Identify 
Undernourished Children? Pamphlet published by N. Y. Assoc. for Improving 
the Condition of the Poor, 1924. 

3. Clark, T.; Sydenstricker, E., and Collins, S. D.: The New Baldwin- 
Wood Weight-Height-Age Tables as an Index of Nutrition, Pub. Health Rep. 
39:518 (March 14) 1924. 
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equally between girls and boys. For each subgroup, in most instances 
consisting of from 400 to 600 members, the mode; standard deviation 
for underweight and for overweight, with the corresponding coefficients 
of variation (mode divided by standard deviation times 100, or per- 
centage of “normal weight”) ; the 10 and 90 percentiles were computed 
and the results for each four subgroups were averaged to give the mean 
variability for both sexes and for each year of age. 

Children were measured and weighed by a uniform technic, without 
coats, sweaters or shoes. Weights were taken on standard scales of the 
same make and style. Heights were taken on a tape tacked toa wall with 
a rectangular object placed on the head and against the wall. Ages were 
recorded to the nearest birthday, heights to the nearest inch and weights 
to the nearest pound. All measurements were made by nutrition workers 
or teachers, with one to three years experience in the work, and it is 
believed that the results are as accurate as is possible under practical 


b 


working conditions. 

The distribution of cases in each group, plotted with pounds of weight 
as abscissas and numbers of cases or percentage of total cases, as 
ordinates, takes the form of a frequency curve skewed to the leit, or 
underweight, side. There is a rather narrow limit for leanness but a 
wide one for obesity. The peak, or mode,‘ of the curve corresponds very 
closely in nearly all instances with the “normal” weight for height of 
the Baldwin-Wood tables. The fact that the curve is narrower on the 
underweight than on the overweight side makes it desirable if possible 
to determine separately the variabilities for underweight and overweight. 
For this purpose, a special maneuver was adopted, as follows: 

Each group, spaced by 1, 2, 3 or 4 pound intervals, was divided into 
three parts: A, inclusive of the cases below the mode interval (under- 
weights) ; M/, the cases in the mode interval; B, inclusive of the cases 
above the mode interval (overweights ). 

The original distribution would be A-M-B, its standard deviation 
being designated *. The underweight deviation, designated %, would 
be determined from the distribution 4-M-A ; and the overweight devia- 
tion, designated %, from the distribution B-M-B. The accuracy of the 
separate determinations may be checked by the formula 

o + o. 


A good correspondence, usually within one-fifth pound, was found 
to hold in the present series. 


4. A careful consideration of methods has convinced me that in large masses 
of weight statistics from cases not selected on the basis of physical examination 
the mode is practically as accurate a measure of “normal” or standard weight as 
is the mean in selected cases. The modes in practically all our groups corresponded 
very closely with the Baldwin-Wood standards. 
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A certain number of extreme variates, which if included would 
unduly influence the final figures, were excluded, but with much caution. 
These were much less frequent (89 altogether, or but 0.26 per cent. of 
the total) on the underweight than on the overweight side (550, or 1.6 
per cent. of the total), where, especially among the girls and in the upper 
age levels, the plotted curve runs almost indefinitely and irregularly 
beyond the apparent end of the true frequency distribution. The final 
figures for overweight variability, therefore, though apparently high, are 
conservative. 

TABLE 1.—Coefficients of Variation 


Boys 


Portas AHAagan 
SL ee 


Total 16,346 


o 
Vi is the coefficient of variation for underweight, Vu for overweight. V — —— x 100. 
’ is therefore a percentage of ‘“‘normal’’ weight. mode 


TaBLe 2.—Percentage Increase in Variability * 
g J 








Boys Girls 
atin Pn 





= speeerenee ——s 
Underweight Overweight Underweight Overweight 

2.2 5.6 9.5 

14.9 16.1 20.3 

15.6 27.3 30.6 

24.0 30.5 33.2 

35.0 . 56.7 

39.0 a 63.0 

40.9 . 75.0 

44.7 J 77.3 


* From 6 year base, using coefficients of variation. 





To obtain comparative figures without the omission of any cases, 
the 10 and 90 percentiles (the points separating the lowest 10 per cent. 
and highest 10 per cent. from the intervening 80 per cent. of cases) 
were determined. These percentile points, while not so reliable as the 
standard deviations, have been found by Kelley to have considerable 
value as measures of variation. 

It should be noted that the terms “percentage underweight” and 
“percentage overweight,” used in nutrition work, are directly com- 
parable with the coefficients of variation (V) and with the percentile 
points ° as given in the appended tables. These terms are not identical 


5. The 10 percentile point is theoretically equal to 1.2317 V. 


- 
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with the limits of normal variation, using “normal” in the clinical sense, 
but stand in direct arithmetical ratio to the latter. 


COMMENT 


The results of these computations are best seen from the tables and 
curve and do not require extended discussion. 

It is clear from them that a single standard of variation is not con- 
sistent with the facts, there being definite and progressive differences by 
both sex and age. Relative variability, both for underweight after 7 
vears and for overweight, is constantly higher in girls than in boys and 
the difference between the sexes increases, especially for overweight, 
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Standard deviations (¢) divided by mode weights times 100. V corresponds 
proportionally with the normal percentage allowance for underweight and for 
overweight. If a single standard, regardless of age and sex, were correct 
there would be but two lines (one for underweight and one for overweight, 
identical for boys and girls), both horizontal. 

Note the fairly regular increase in variability with age for both sexes, and 
the marked differences between boys (B) and girls (G), which also increase 
with age. 











with age. It would, however, be safe to allow the same relative varia- 
bility for underweight in the two sexes up to 9 years, after which that 
of the boys slowly increases to 12 years, thence remaining stationary; 
while that of the girls more rapidly and steadily rises to 14 years. Over- 
weight variability shows a greater and more rapidly increasing difference 


between the sexes. 
On the basis of the 6 year figures, the boys show at 14 years a 23 
per cent. increase in underweight variability and a 45 per cent. increase 
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in overweight variability, while the girls showing corresponding 49 and 
77 per cent. increases, respectively. At the age of 14, the girls show 17 
per cent. greater variability for underweight and 33 per cent. greater 
variability for overweight than the boys. These figures are conservative. 

The differences are greater in the percentiles. 

The effect of applying uniform standards of 10 per cent. under- 
weight and 20 per cent. overweight is seen in Table 4, in which the 
varying proportions of the children who would be placed in the under- 
nourished or overnourished classes from the different groups, are 


TABLE 3.—Ten and Ninety Percentiles * 








Boys 
— = 





90 
10.9 
10.0 
9.2 
10.5 
10.4 8. 
11.8 9. 
11.4 9.9 
13.4 9.8 
14.2 11.7 
8.6 15.0 10.2 
his table, for convenience of comparison, the percentile points have been converted 
itages of the modal weight. 
y direet computation from the original distributions. 





TasBLe 4—Showing Percentage of Cases More. Than Ten Per Cent. Under- 
weight or Twenty Per Cent. Overweight 








Boys 
oo A 
—10% +20°% —10% 
Percentage Percentage Percentage Percentage 
1.6 5.1 

Jl 
5.3 
9. 
10.8 
13.5 
10.7 


Average 2. 8.2 





shown. From 6 to 14 years, there is an apparent increase of “under- 
nutrition,” amounting to 107 per cent. for boys and 108 per cent. for 


’ 


girls, and an apparent increase of “overnutrition,’ amounting to 448 
per cent. for boys and 351 per cent. for girls. 

It appears then that the proper use of height-weight tables should 
require the use of two sliding scales of percentage allowance for under- 
weight and overweight, one for boys and one for girls. The loss of 
simplicity is unavoidable and should not stand in the way of increased 


accuracy. 





334 AMERICAN JOURNAL OF DISEASES OF CHILDREN 
COEFFICIENT OF VARIATION 

The coefficient of variation—the percentage of normal weight rep- 
resented by the standard deviation—is not in theory or practice a limit 
but rather a measure of normal variation. Any standard percentage 
allowance of underweight or overweight must be arbitrarily selected 
unless it is made so great as to have no value at all and, in any case, it is 
only a convenient dividing point between the nutrition on one hand of 
the great majority of healthy children and of a minority of the unhealthy, 
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The theoretic percentiles being calculated on the basis of the standard deviation are 
presumptively more reliable than the actual percentiles for general application. 
* Caleulated from the formula: 1.2817 V 


TABLE 6.—Smoothed Values for Practical Use * 
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* Based on Table 5. 


and on the other hand of a minority of the healthy and of the great 
majority of the unhealthy. The proportion of all cases to be included 
can be made the basis for the selection of standards of “normal” varia- 
tion, but in any case these would be directly proportional to the 
coefficients. of variation, such as are shown in Table 1.° A tentative 
scale of this sort (smoothed for practical use), designed to exclude the 
lowest 10 per cent. and the highest 10 per cent. of weights, is shown 
in Tables 5 and 6. 


6. Further investigation may modify the values here given, though it is 
believed that these are based on large enough masses of data to be fairly 
representative. 
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After all, the use of weight-height tables has a definite value to the 
clinician. It gives him one of the important facts that he needs to 
correlate with other findings in a physical examination. The mistake 
which has been made—largely outside the medical profession—is to 
give undue importance to a single finding. It would be no more correct 
to base a diagnosis of malnutrition on 7 per cent. underweight than to 
diagnose typhoid fever because of a temperature of 103 F., but the 
underweight percentage and the temperature are none the less indis- 
pensable clues to a diagnosis. 

The present study is an attempt to define more clearly the significance 
of weight variation, in the hope that weighing and measuring of chil- 
dren may become increasingly useful. 


CONCLUSIONS 


1. Variability in weight for height, in the directions of both under- 
weight and overweight, increases with age in both sexes. 


2. Girls show both a greater variability and a more rapid increase 


in variability with increasing age than do boys. 

3. These differences and variations in variability are too great to be 
disregarded in favor of a single standard of variation such as is now 
in general use. 


4. No absolute criterion of normal nutrition based on weight is 


possible, but standards may be set up which will have equal value and 
defined significance under different conditions of sex and age, thus 


perhaps eventually increasing the usefulness of weighing as an aid to 
diagnosis. 


5. Any standards adopted should be directly proportional to coef- 
ficients of variation. 

6. A table of percentages for underweight and overweight, in which 
age and sex are taken into account, is proposed in place of the uniform 
standards now in general use which disregard these modifying factors. 
The increased cumbersomeness thus introduced cannot be avoided if an 
equable interpretation of individual deviations from standard ( Baldwin- 
Wood) weight for height is to be made. 





DIABETES MELLITUS IN AN INFANT AGED EIGHT 
MONTHS TREATED WITH INSULIN 


REPORT OF CASE * 


J. C. SCHIPPERS, M.D. 
AMSTERDAM, HOLLAND 


Indubitable cases of diabetes mellitus in infants are rare. Knox! 
could find only sixteen cases after a critical study of the literature. 
Jeans * says that about 100 cases have been reported, but that most of 
them are unreliable. Yet, after carefully studying the original papers, 
six of the cases appearing in the Knox list are doubtful, namely, those 
of Kitsella, Busch, Garnerus, Caillot and two of Langstein’s. 

The difficulty is that glycosuria is a symptom that occurs rather 
frequently in babies, and that there are many different causes. 


REPORT OF CASE 

History.—L. T., a girl, born Feb. 11, 1923, was admitted to the hospital on 
June 25, for a serious nutrititional disorder. She was the third child of healthy 
parents and was born normally. With some difficulty she was restored to 
health after treament with albumin milk, and was discharged in good condition 
on Oct. 23, 1924. Her weight had increased from 3,800 to 5,110 gm. 

On October 31, eight days after dismissal, she was brought to our polyclinic 
in a miserable condition. The mother told us that the child was listless when 
she reached home and the next day she was feverish and fretful. She soon lost 
considerable weight but there was no vomiting. The mother did not notice any 
other symptoms. 

Course of Illness——On admission, the child was in poor health. There was 
atonia of the skin; the fontanel was depressed; hyperesthesia, a doubtful 
Kernig’s sign, short spasmodic movements of the arms and lively refiexes were 
present. The temperature was 38.5 C. (1012 F.). No other symptoms were 
found. As the condition suggested a cerebral disorder, lumbar puncture was 
made. The spinal fluid was normal, but there was rather marked reduction 
of Fehling’s solution. 

November 1: There was no great change in the symptoms. In a small 
portion of urine much albumin, many chromocytes and leukocytes, hyalin and 
granular casts were found. The temperature was 39.2 C. (102.2 F.). The 
condition was considered as a possible acute nephritis, with a tendency to 
uremia. 

November 2: The child was still very ill. There now was more urine, 
and further investigations revealed pronounced reduction with much acetone 
and a specific gravity of 1.041. The reducing matter was soon identified as 
glucose, of which the urine contained 9.1 per cent. The diagnosis was now 
completed and insulin medication was ordered. 

November 3: The child’s condition became worse in the morning. The 
temperature was 39.5 C. (102.4 F.), and 5 units of insulin was injected; in the 
evening a second injection of 5 units was given. The following night the 
child’s state seemed hopeless; she was convulsive and refused to drink. Dur- 


* Received for publication, June 10, 1925. 

*From the Emma Kinderziekenhuis. 

1. Knox: Bull. Johns Hopkins Hosp. No. 271, 1913. 

2. Jeans, P. C.: Diabetes Mellitus in Children, Am. J. Dis. Child. 13:145 
(Feb.) 1917. 





SCHIPPERS—DIABETES MELLITUS 337 


ing the day, all the urine was examined on reduction, with positive results. 
Examination of the total output of urine for twenty-four hours revealed: specific 
gravity, 1.040; 8.75 per cent. glucose, much acetone, no diacetic acid, much 
albumin, 0.275 gm. ammonia per liter. On microscopic examination, leukocytes, 
erythrocytes and casts were found. 

November 4: No glucose was found in the urine in the morning. As the 
general condition was unfavorable and we feared coma, 100 gm. of a 10 per 
cent. glucose solution was given. In the afternoon the condition improved; 
glycosuria reappeared, and 5 units of insulin was injected. 

November 5: The child was much better. She began to take an interest 
in her surroundings. Glycosuria was present the entire day; the appetite was 
good and the child was thirsty. Five units of insulin was given twice. 

November 6: The child was less thirsty and had gained in weight. 

November 7: The temperature was subnormal; the general condition was 
good. There were traces of starch but no fat in the stools. 

November 8: As the glycosuria was diminishing, only two doses of 3 
units of insulin were given. No albumin and no acetone appeared in the 
urine. Microscopic examination showed some leukocytes but no casts. 
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Chart 1—Diagram of body weight. Arrow points to onset of diabetes. 


November 9: The child was very well; she played and laughed; the 
general impression was good. There were no symptoms of any disturbances. 

November 10: Many sudamina owing to considerable perspiration were 
noted. The temperature was subfebrile. 

During the day following, the temperature was continuously subnormal. 
Glycosuria was decreasing gradually, and the quantity of insulin injected was 
diminished accordingly. At times the child perspired profusely, but the impres- 
sion was that this was not caused by the insulin. Twice a hypoglycemic 
reaction was seen, which was successfully treated with 10 per cent. glucose 
solution, 

November 15: Insulin treatment was stopped, because the child proved to be 
sensitive to insulin; as glycosuria became stronger, we reduced the carbo- 
hydrates in the diet, with good results. From time to time the urine was free 
from sugar, but never continually for twenty-four hours. 

. December 12: The child developed a sore throat, and was immediately 
given more carbohydrates. There was then more pronounced glycosuria, which 
lasted until the amount of carbohydrates was again reduced. 

During the first days of January, the suppression of the output of glucose 
was tried by injecting first 1, then after a few days, 2 units of insulin, but in 





338 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


vain. It is known that in light cases of diabetes, 1 unit of insulin may 
assimilate 3 gm. of glucose and in severe cases only 1.5 gm. But in my cases 
neither 1 nor 2 units had any effect on a glycosuria of only 2 gm. a day. 
January 13: After pharyngitis, the tolerance was again lowered, and more 
insulin was needed. Soon, two doses of 4 units a day were required. This 
amount could not be reduced, notwithstanding repeated hypoglycemic reactions, 
March 4: The child again caught cold. We gave more carbohydrates and 
two doses of 5 units of insulin. After the infection was over the protein in 
the diet was reduced, at first without any apparent success, but later apparently 
effectively. The amount of insulin now needed was two doses of 8 units a 
day. During this period the child perspired considerably but independently 
of the administration of insulin. Her general health was perfect; the body 
weight increased constantly (see Chart 1). Blood examination revealed: hemo- 
globin 80 per cent. (Sahli) ; chromocytes, 6,900,000; cell formula, normal. 
By the middle of July the sugar tolerance was somewhat greater, and during 
August less insulin was injected. Hypoglycemic reactions were seen rather 
frequently. On August 25 and 26, no insulin was given. This was remarkable, 
as the child had had the same diet for several weeks past. On August 27, it 
was again necessary to inject insulin, and soon from 7 to 8 units a day were 
needed. The results obtained up to the end of July had been somewhat satis- 
factory. Early in August the patient began to vomit, whereupon less insulin 


Results of Urinalysis 








Amount of Ammonia per 
Urine, O.c. Glucose Acetone Liter 


163 Trace Trace 0.306 
253 1.2% ++ 0.554 


186 Trace Trace 0.291 
310 1.08% ++ 0.782 





was given; glycosuria increased, but at the same time the ammonia contained 
in the urine rose to 2 gm. per liter and over. Vomiting ceased after three days, 
and the alarming symptoms of acidosis disappeared. 

During the fourteen months the child had been under observation, the 
urine as a rule had shown a positive acetone reaction. At first it was usually 
negative; later the reaction was sometimes negative. The intensity of the 
reaction, however, varied greatly. Examination of the day and of the night 
urine disclosed that the symptoms of acidosis kept pace with the sugar content, 
which is in accordance with the theory. 

Diacetic acid was absent or there was only a slight trace. 

About from 0.500 to 0.700 gm. per liter of ammonia were excreted usually. 
Sometimes the quantity was greater; on one occasion there was more than 
2,000 gm. (see table). The total amount of urine in twenty-four hours as a 
rule was from 400 to 500 c.c. 

Dietetic treatment in this child was difficult. She was neuropathic and 
often strongly opposed to any change in her daily food. She had an aversion 
to vegetables and potatoes. The first day after arrival, therefore, the diet 
was started with a milk-flour-sugar-water mixture. Gradually the milk was 
partially substituted by yoghurt and cream to diminish the total carbohydrates; 
in this way she obtained too much albumin. For this reason the milk was 
partly substituted by beef tea, mashed vegetables, potatoes and butter, and after 
some time, stewed fruit. In this way the diet became more suitable to a 
patient with this illness and conformed more to modern views. Her progress 
proved that the right treatment was being instituted. 

Since October 24, she has received the following diet: milk, 200 gm.; cream, 
50 gm.; butter, 37 gm.; potatoes, 100 gm.; vegetables, 100 gm.; stewed apples, 
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150 gm.; beef tea, 250 gm.; oatmeal, 6 gm.; white of one egg and 4 grams of 
cod liver oil, that is, about 17 grams of albumin, 54 grams of fat and 46 grams 
of carbohydrates. 
COMMENT 

The patient was not given a starvation diet, as Blodgett * observes 
that this method is not without danger in children. As a basis for cal- 
culation, it was assumed that a child of this age needs 1.5 gm. albumin 
per kilogram of body weight, and that 10 per cent. of the total calories 
must be covered by albumin, 50 per cent. by fat and 40 per cent. by 
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Chart 2.—Blood sugar diagram; dot and dash line indicates the patient; 
dot and broken line, a normal child. 





It was easy to give the required quantities of albumin 
or fat, but the chief difficulty lay in the amount of carbohydrates. There- 
fore, the required amount of albumin was given, as much carbohydrates 
as convenient and enough fat to make up the total amount of calories 
needed. 

No attempt was made to keep the child’s urine free from sugar, 
because it would have entailed too great a risk of provoking a hypo- 
glycemic reaction. In spite of this precaution, however, this undesirable 
reaction was observed on several occasions. At first, 100 c.c. of a 10 
per cent. solution of glucose was given; this afterward turned out to be 
unnecessaty, as the child recovered spontaneously after from ten to 
fifteen minutes. Several blood sugar estimations were made. At first, 


carbohydrates. 





3. Blodgett, S. H.: Arch. Pediat. 38:73 (Feb.) 1921. 
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after eight hours’ fasting, values of from 0.082 to 0.094 per cent. were 
found. After some months, much higher values were found, such as 
from 0.131 to 0.149 per cent. 

After a test with 75 gm. of milk, 25 gm. of cream, 8 gm. of sugar 
and 50 gm. of water, I obtained a typical curve (Chart 2) for a diabetic 
reaction (see Chart 2, compared with a normal person of the same age). 

At first it was not known how many units of insulin the child should 
be given, as no references could be found ; but the results obtained prove 
that the formula we gave (of two doses of 5 units) was correct. The 
child’s urine was not made sugar free, because a hypoglycemic reaction 
easily developed. Wilder ® and Geyerlin * had the same experience with 
older children. It is doubtful whether, in the more serious cases, it is 
possible to make the urine free from sugar and to reduce the blood sugar 
to a normal level; it is also doubtful whether this is desirable. Allen and 
Sherrill,?’ who consider this the ideal at which to aim, admit that it is 
possible only in the lighter cases. 

While the child was living on the same diet for weeks and under the 
same circumstances (isolated from other children), the amount of insulin 
needed varied considerably, and there was a certain periodicity. This 
was partly, but not always, dependent on the injections. It would seem 
that, after some time tolerance begins to rise and we get hypoglycemic 
reactions. If less insulin is then given, the pancreas gets tired and more 
insulin is needed. Chart 3 shows this clearly. The same observations 
were found in Frissell and Hajek’s * paper. 

What was the cause of diabetes in this patient? In the routine 
examination the Wassermann and the Pirquet tests were made. Only 
the latter was positive. On a roentgenogram a large thymus was seen 
and some infiltration near the hilum on the right side. The further 
course of the disease proved that this was a case of inactive tuberculosis, 
and it is hardly likely that this infection had anything to do with the dia- 
betes. An affection of the central nervous system was improbable, too, 
as there were no symptoms. On admission, it is true, the child had some 
symptoms pointing to a cerebral condition, but they soon disappeared 
and the spinal fluid was normal. 

With regard to the sudden onset with fever and an acute nephritis, 
an infection of the pancreas affecting the system of the islands of Lan- 


4. Niemeyer, R.: (Ztschr. f. klin. Med. 98:132, 1924) and Rumpf, F.: 
(Jahrb. f. Kinderh. 105:321, 1924), criticize the value of this test, saying that 
this typical curve may be seen in normal persons and is not constant in 
diabetic patients. 

5. Wilder, R. M.: J. A. M. A. 80:1642 (June 2) 1923. 

6. Geyerlin: J. Metabol. Res. 2:767, 1922. 

7. Allen, F. M., and Sherrill, J. W.: J. Metabol. Res. 1:803 (March) 1922. 

8. Frissell, L. F., and Hajek, J.: Insulin in the Severer Forms of Diabetes, 
Arch. Int. Med. 33:230 (Feb.) 1924. 
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gerhans must be considered as the cause. As Umber,® Blodgett *° and 
Herber ** point out, in almost every case of infantile diabetes the pan- 
creas is primarily affected. 

On reviewing the literature, it was found that Blodgett has seen 
exactly the same beginning of the disease in older children. The same 
is reported by Nicely and Edmondson.” 

The prognosis is generally considered to be bad. In older children 
the experience is the same. Recently opinion apparently is changing a 
little. Lauritzen '* says that if the patient is treated carefully and right 
from the beginning of the disease, it is possible to keep him alive much 
longer. Joslin,’* too, is of this opinion, and according to recent papers 
on insulin treatment, the future seems a little less hopeless. This case 
points in the same direction. 

Is diabetes curable? Comby*® reports a case of his own in which 
he considers the patient cured; and he also cites some other cases, but 
still he writes: “La gravité du diabeéte sucré est en raison inverse de l’age 
du malade.” 

Notwithstanding the great progress in the treatment, resulting from 
the discovery of insulin by Banting and Best, diabetes in infants is still 
a serious illness. 

CONCLUSION 

Note.—Since the beginning of the year the child had been getting on 
well ; the body weight had increased from 10.610 kg. to 11.8 kg. on March 
26. During January, from 6 to 7 units of insulin were injected daily; 
from the middle of February, from 8 to 9 units. The average of gly- 
cosuria was from 2 to 4 gm. per twenty-four hours. The diet was 
almost the same as in December, that is, 16 gm. of albumin, 60 gm. of 
fats and 46 gm. of carbohydrates. The excretion of acetone, diacetic 
acid and ammonia did not vary very much. 

The child suddenly became ill on March 27; next day she vomited 
several times and refused to drink. We gave as much carbohydrate as 
possible and injected insulin several times. Alkali was given per rec- 
tum. All remedies were without avail. On March 29, coma set in; 
there was loss of consciousness, hyperpnea and restlessness, and the 
child died in coma on March 30, 1925. 


9. Umber, F.: Miinchen. med. Wchnschr. 71:907 (July 4) 1924. 

10. Footnote 1. 

11. Herber: Arch. f. Kinderh. 56:403, 1911. 

12. Nicely, W. E., and Edmondson, C. C.: Am. J. M. Se. 167:570 (April) 
1924. 

13. Lauritzen: Therap. d. Gengenw., 1910, p. 289. 

14. Joslin, E. P.; Gray, H., and Root, H. F.: J. Metabol. Res, 2:65] 
(Nov.-Dec.) 1922. 

15. Comby: Traité des maladies de l’enfance, 1920, p. 157. 





MALNUTRITION IN INFANTS WITH CLEFT PALATE 


WITH A DESCRIPTION OF A NEW EXTERNAL OBTURATOR * 


JOHN A. FOOTE, M.D. 


WASHINGTON, D. C. 


For a long time in the progress of surgery, operations on the deform- 
ity known as cleft palate were of uncertain benefit as to permanent 
results, and were accompanied by a higher mortality than other plastic 
operations. Statistics as to the degree of malnutrition existing in 
infants with cleft palate were not obtainable until recent years, because 
no records were kept of the weight of these infants in the surgical wards. 
In two large general hospitals in Washington, no accurate nutrition data 
concerning these infants were kept before 1916. This was found true 
also in at least two of the best known general hospitals in other large 
cities. 

The general interest in infant nutrition, which has increased rapidly 
within the last decade, has caused the modern surgeon to realize that 
infant tissues do not heal readily when infant metabolism is at fault. 
Yet th: nutrition of infants with cleft palate does not reach the theoretic 
standar.|s set for normal children. 


INSUFFICIENT FOOD INTAKE 


Thi. is a matter of such common observation that statistical proof 
is hari’, necessary to substantiate the fact that much of this malnutrition 
in the c'\cft palate infant is due to partial starvation. The infant usually 
takes from one third to three fourths of the usual amount required for 
proper iutrition. The increased effort needed to suck usually causes 
early fatigue in these infants, and the greatly increased and prolonged 
muscul:: action tends to widen the palatal deformity. As a rule, the 
younger the infants the less food is taken. The length of time consumed 
in bottle or teaspoon feeding in six patients averaging about 4 months of 
age, observed at Children’s Hospital and elsewhere, varied from thirty- 
five minutes to one hour. The fatigue produced by the prolonged feed- 
ing and the necessary extra muscular effort, coupled with an insufficient 
caloric intake, explains the malnutrition commonly found in these infants. 


MECHANICS OF SUCKING 


It will be realized that the infant with the cleft palate is at a serious 
disadvantage, since he is no longer able effectually to cause negative 


*Received for publication, May 19, 1925. 


tae Read before the American Pediatric Society, Washington, D. C., May 5 
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pressure by closing off the pharynx. Even if the uvula and soft palate 
remained intact, air would still enter the mouth from the nose through 
the cleft. Only a slight degree of negative pressure is possible of pro- 
duction in many cases of cleft palate, because of the varying quantities 
of air that enter the oral cavity by way of the palate cleft. 

The physiologic remedy for this condition has, in the past, consisted 
of contrivances such as rubber flaps attached to the upper side of the 
nipple, intended to block the opening in the palate from the inside. This 
is frequently so difficult or impossible to accomplish that such internal 
obturators are not widely used. 

In an attempt to improve on these internal obturators, I secured the 
advice of Dr. Clyde Gearhart, a dental surgeon at Washington. After 
numerous trials, we decided that internal obturators generally are « lumsy 





Fig. 1—Dental dam with tapes for use as an obturator. 


and inefficient as well as difficult to keep clean. Vomiting frequently 
followed their use. It occurred to us that no one had attempted to pre- 
vent ingress of air to the mouth through the palate by stopping the 
nostrils. To accomplish this, we used, finally, a simple strip of dental 
rubber dam about 2 inches wide and 4 inches long, to which we attached 
tapes at each side in the longest diameter. This was placed over the 
infant’s nose, and the tapes tied so that the rubber was stretched with 
sufficient tightness to block off the nostrils, the lower end of the rubber 
dam lying over the lip and the nipple. This effectually excluded air. 
Air for respiration was given by gently lifting the upper edge over the 
nose, between sucking contractions. Older children breathed through 
the mouth between suckings. The infant was placed in a semisitting 
position and a large nipple with an additional hole in its under surface 
was used (Figs. 1 and 2). 
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Tracings of the pressure variations in a bottle connected by a tambour 
with a recording cylinder showed a considerable gain in negative pressure 
when this contrivance was used in the infant with cleft palate (Fig. 3). 





Fig. 2—The obturator in place, child sucks the bottle. 
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Fig. 3—Negative pressure tracings of bottle fed infants. 


CLINICAL EVIDENCE 


The clinical evidence indicates a larger fluid intake with less fatigue 
in most suitable cases. Better results were obtained when harelip was 
not present, or after the lip had been surgically repaired. In extreme 
snout-like projections of the intermaxillary bone, this obturator is of 
little use until the lip has been repaired. It is also of no value in prema- 
ture infants with a weak sucking reflex, or in infants old enough to 
resent the nasal occlusion. 
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Using it to promote direct feeding from the breast in strong, new- 
born children, when the mother has a free milk flow and the nipple is 
unusually long, may be of some doubtful benefit, but our nutritional 
results in one case were not so good as those obtained by feeding breast 
milk in a bottle. The estimated 11 to 60 times as much additional work 
required of the infant when nursing the breast as compared with the 
bottle, suggests that bottle feeding of concentrated foods would of 
necessity be a routine procedure in cleft palate infants (Fig. 4). 
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Fig. 4—Weight charts of cleft palate cases, showing results of inc cased 
intake. 


CONCLUSIONS 


1. Infants with cleft palate are frequently below normal nutritional 
standards during the first year of life. : 

2. This condition of malnutrition is accompanied, if not caused, by a 
diminished fluid intake as compared with the normal infant of the 
same age. 

3. Diminished negative pressure in the mouth during the act of 
sucking, caused by the entrance of air from the nasal cavity through the 
palate cleft, causes infants with cleft palate to work at a mechanical 
disadvantage. 

4. An obturator closing off the nostrils increases the negative 
pressure within the mouth in certain selected cases, and enables the 
infant to suck to greater advantage and to take a larger quantity of food 
in a given time. 





MASSIVE COLLAPSE OF THE LUNG 


REPORT OF CASE IN A BOY AGED TEN YEARS * 


I. A. ABT, M.D. 
CHICAGO 


Attention has frequently been called to massive collapse of the lung 
since Pasteur,’ in 1890, reported thirty-four cases, occurring in patients 
with diphtheritic paralysis of the diaphragm. In 1908? and 1914,* he 
made additional reports. In the latter paper he reported sixteen cases 
of massive collapse among the postoperative complications following 
2,000 abdominal operations. in reviewing the 2,000 cases, he found 
that -:xty-five had suffered from postoperative pulmonary complications. 


FREQUENCY 
|’ steur found massive collapse of the lung less frequent than pneu- 
moni:. bronchitis or pleurisy, but more common than embolism, abscess 
or pleural effusion. 

J sradford,* in 1920, published an exhaustive report on the sub- 
ject «1 analyzed a large number of cases which he had encountered in 
both ilitary and in civil practice. The clinical information on this 
subjc.| has been covered by a sufficient number of publications, with 
espec | reference to the condition as it occurs in adult life. My only 
excus: ‘or reporting this case is the fact that it has occurred in a boy, 
aged » years, and, so far as my inquiries have gone, there are only one ° 
or tw. reports in the literature referring to the occurrence of the condi- 
tion in childhood. 

ie striking point about this condition is that it occurs frequently 
after erations and injuries. It is often a sequel to abdominal opera- 
tions, such as laparotomy for appendicitis or other abdominal ccnditions, 
and it sometimes follows repair of hernia. It is occasionally seen as a 
complication in wounds of the buttocks, pelvis or thighs. 


AREAS OF OPERATION 


In a general way, the anatomic fields of operation, which may lead to 
subsequent pulmonary collapse, are largely restricted to two great areas, 


* Received for publication, May 26, 1925. 
*Read before the American Pediatric Society, Washington, D. C., May, 
925. 

1. Pasteur, W.: Internat. J. M. Sc. (Sept.) 1890, p. 242. 

2. Pasteur, W.: Bradshaw Lecture, Royal College of Physicians, 1908. 

3. Pasteur, W.: Brit. J. Surg. 1:587, 1914. 

4. Bradford, J. R.: Oxford Med. 2:127, 1920. 

5. Elwyn, H., and Girdansky, J.: Postoperative Massive Collapse of the 
Lung, J. A. M. A. 79:718 (Aug. 26) 1922. 
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one the abdominal, and the other the mouth, face and neck. Scrimger ® 
believes that the lesion is probably due to an abdominal interference with 
the vagus control, causing a contraction of the muscular elements of the 
lung. The subsequent collection of mucus in the bronchi prevents the 
egress of air which leads to absorption of the air and pulmonary deflation, 


ETIOLOGY 


In discussing the etiology, Holmes’ remarks that the incidence in 
abdominal operations is quite as high with local anesthesia as when a 
general anesthetic is used. 

In those cases in which the condition follows postdiphtheritic paraly- 
sis, as cited by Pasteur, the collapse may be assumed to be due to a 
paralysis of the diaphragm, but in the postoperative cases the explanation 
is not so obvious. In the latter group, Pasteur thought that the collapse 
might be caused by a reflex inhibition of the diaphragm. Bradford 
believes that immobilization of the diaphragm is the most important fac- 
tor. Briscoe * emphasizes restricted respiratory excursion, in connection 
with the fact that the patient is in the recumbent posture ; consequently, 
fixation of the diaphragm occurs readily, and pulmonary deflation may 
be the result. 

Willis F. Manges ® suggests the possibility of an inflammatory 
process of the terminal branches of the bronchi. In this way he believes 
that the lumina of the bronchioles may become occluded and tie air 
become absorbed, causing a diminution of the size of the lung an: a rise 
in temperature. In other words, he believes that a pulmonary «telec- 
tasis results from inflammation of the alveoli or terminal bronchioles. 

Wallgren '° reports nine cases of pneumonia in children, in whom 
the heart was displaced toward the pneumonic side. All of these patients 
were under 2 years of age. . He thinks that the displacement is (ue to 
an absolute diminution of the affected lung. This results from detlation 
and possibly atelectasis of the pneumonic lung. In this way, cardiac 
displacement may occur toward the side in which diminished lung volume 
has resulted. In addition to this, he thinks that emphysema on the 
unaffected side is a possible factor in the displacement. On the other 
hand, it is known that compensatory emphysema occurs on the unaffected 
side in nearly every case of pneumonia, but few patients have cardiac 


displacement. 


6. Scrimger, F. A. C.: Surg., Gynec. & Obst. 32:486 (June) 1921. 

7. Holmes, G. W.: Am. J. Roentgenol. 11:509 (June) 1924. 

8. Briscoe, J. C.: Quart. J. Med. 13:293 (April) 1920. 

9. Manges, W. F.: Atelectasis and Foreign Bodies of the Air Passages, 
Am. J. Roentgenol. 11:517 (June) 1924. 

10. Wallgren, A.: Acta Pediat. 3:80, 1923. 
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Hirschboeck ** believes that no single factor is responsible but that 
several factors cause the collapse; namely, immobilization, recumbent 
posture, restriction of the respiratory excursion, collection of mucus in 
the bronchi which tends to obstruct the ingress of air into the bronchi- 
oles, leading to ultimate alveolar absorption of the air. 2 

Bradford '* reported collapse following gunshot wounds of the chest, 
as he had the opportunity of studying many cases of this condition in 
the British hospitals during the World War. He found that collapse 
occurred with perforating wounds of the chest but also with nonpene- 
trating wounds. In some of these, the collapse occurred on the side 
opposite to that which was injured. These he designated as the contra- 
lateral type. In the variety which was caused by penetrating wounds of 
the thorax, the collapse occurred on the injured side. In some of these 
cases, hemothorax was present, although the amount of blood was quite 
small, and further examination showed that the degree of collapse was 
out of proportion to the amount of extravasated blood. 

\\ hen the experienced clinician is at first confronted with the signs 
and symptoms and the history of sudden onset with fever, his first 
impression, in almost every instance, is that the patient is suffering from 
an infl:mmatory focus in the lung or pleura or from a pulmonary infarct. 
On clo-cr investigation, however, certain unmistakable signs are obtained 
which ire verified by roentgen-ray examination, and there can be no 


doubt | \at the primary condition is neither ordinary pneumonia, pleurisy, 
pneun) (horax nor infarct. 


SYMPTOMS 


Th onset of massive collapse is usually sudden. Severe dyspnea 
occurs carly. The respirations are rapid and short and are markedly 
increase’ by exertion. The temperature is usually moderately elevated, 
but ma, be as high as 103 or 104 F., or the temperature may become 
elevate! if a complicating inflammatory condition occurs. All the lobes 
may be involved, a single lobe, a part of a lobe or, occasionally, a por- 
tion of both lungs. 

Collapse may develop within a few hours after the operation or may 
occur within a week. Perhaps the most s\i:king sign of all is the dis- 
placement of the heart toward the affected side. The usual symptoms 
are short, rapid respirations, orthopnea, pain in the affected side, cough, 
and, later on, expectoration. In some cases the condition is discovered 
only on physical or roentgenologic examination of the chest, other symp- 
toms being practically negative. 

On examination, one is impressed by diminished or absent excursion 
of the chest wall over the affected side. The cardiac apex has the ten- 


ll. Hirschboeck, F. J.: Am. J. M. Sc. 164:268 (Aug.) 1922. 
12. Bradford, J. R.: Quart. J. Med. 12:127, 1918-1919. 
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dency to tilt outward and upward. The apex beat may be felt in the 
axilla in the left-sided cases. In the right-sided involvement, the impulse 
may be felt at the tip of the sternum or to the right of it. 

Examination of the lungs usually shows that the breath sounds and 
fremitus are increased, though in some instances they may be diminished 
or absent. Transmission of voice sounds may be increased. Bradford 
points out that in the left-sided cases the lower side of the chest wall 
is resonant, due to the high level of the diaphragm. In right-sided cases, 
the liver interferes with this symptom. 

Rales are usually absent in the early stages. In the case history, 
which is the subject of this report, it will be noted that there was 
bronchial breathing, followed in a few days by suppression and pectoril- 
oquy over the right side anteriorly. Rales were heard late in the illness 
and, as will be noted, were due to a complicating pneumonia. It will also 
be observed that the patient had a moderate expectoration of clear mucus, 
and on the sixth day he had a small amount of bloody expectoration, 
Marked cyanosis was present. It is usually stated that the sputum is 
rarely or never bloody. Bronchitis, pleurisy and pneumonia may occur 
as complications, and repeated roentgen-ray pictures will assist materi- 
ally in recognizing the inflammatory process which may complicate the 
primary collapse of the lung. 

The roentgenogram shows a markedly diminished radiance over the 
affected portion of the lung. The shadow may be somewhat mottled in 
character. The heart and trachea are displaced toward the affecte:| side. 


The diaphragm merges with the shadow above it, and its outline is oblit- 
erated at first. As the chest clears, the diaphragm on the side of the 
collapse is found to be elevated and its respiratory excursions are (imin- 


ished or absent. The latter symptoms may remain even after ali other 
signs have disappeared. 
DURATION 

The duration is variable. The condition may clear up in a few days 
and the heart return to its normal position in from one to three days. 
Even then, certain pulmonary signs, such as tubular breathing, retraction 
of chest wall and limitation of respiratory movement, may persist for 
several days. It is more usual, however, for recovery to be gradual, 
and three weeks may elapse before return to normal. 

3ronchitis, pleurisy and pneumonia may occur. Edema of the 
affected lung may develop. This is suggested by the presence of a 
copious mucoid or watery sputum. Purulent bronchitis is an occasional 
complication. Pleurisy is not uncommon as a late complication and is 
usually of the dry variety, giving rise to a friction rub. Moderate effu- 
sion may occur. Pneumonia has been recognized several times as a 
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complication of massive collapse. As a rule, the inflamed portion is 
confined to the collapsed area. 

In one case reported by Bradford, pneumonia in the stage of grey 
hepatization was observed. The unaffected part of the lung was smaller 
than under normal conditions. 

It is important to recognize the condition and make the correct diag- 
nosis in order to avoid misdirected treatment. Thoracentesis on either 
the affected or diseased side could produce pneumothorax, which might 
cause untoward symptoms or even a fatal issue. The prognosis is almost 
invariably good, except in patients with bilateral collapse and who, in 
addition, are debilitated. 





Fig 1 (March 11).—Right diaphragm held high. Heart and mediastinum 
displaced to right. 


CASE HISTORY 


E. k., a boy, aged 10 years, was admitted as an emergency patient on 
March 9, 1925. The patient had been ill two years prior to admission with 
an attack of vomiting and abdominal pain and remainded under observation 
for two weeks. At that time surgical intervention was considered unnecessary. 

The attack reported here began abruptly about 3 a. m. on March 9, when 
the hoy was suddenly awakened by abdominal pain. He then complained of 
nausea and began to vomit. The pain in the abdomen had been generalized, 
though at 11 a. m, the pain became definitely localized to the right iliac region. 
From that time on, the pain became worse. It is worthy of note that the 
patient had been well throughout the winter. He had no acute respiratory 
infection, no sore throat nor earache previous to the onset of this illness. He 
had not vomited and the bowel movements were regular. 

Definite muscular rigidity in the right iliac quadrant was elicited, and 
there was decided pain on pressure. The temperature on admission was 101 F., 
pulse rate 136 and respirations 24. The examination of the heart and lungs on 











Figure 2. Figure 3. 


Fig. 2 (March 12).—Entire right lung field slightly hazy, especially 
lower half. 

Fig. 3 (March 16).—Entire right lung field cloudy. Diaphragm stil! held 
high. Upper lobar consolidation. Heart displaced. 
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Figure 4. Figure 5. 


Fig. 4 (March 20).—Right upper lobar consolidation as in Figure 4. 
Diaphragm and heart in normal position, 

Fig. 5 (March 24). —Diaphragm, right lung field and heart back to normal. 
Thickened right upper interlobar line still present. 
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admission disclosed no abnormal findings. The white count showed 25,000 cells. 
The urine, which was examined on admission, was normal. 

The patient was operated on by Dr. Ralph B. Bettman shortly after mid- 
night. Ether anesthesia was given. The usual McBurney’s incision was made. 
The appendix was located and freed from strong adhesions which bound it 
down. The distal end was found to be gangrenous and rupture occurred with 
the escape of pus during the removal. The stump was inverted into the cecum 
with a silk purse string suture. A gutta percha drain was placed deep into 
the peritoneal cavity. The abdomen was closed layer by layer in the usual 
manner. 

The patient was returned to bed. During the following day, the tempera- 
ture varied between 101 and 102 F. The pulse rate ranged between 110 and 138. 

On March 11 (the second day after the operation), the child showed a 
definite change. He was dyspneic, cyanotic and had a painful cough. The 
right side of the chest appeared immobile. The interspaces were widened. The 
cardiac dulness extended 4 cm. to the left and 7 cm. to the right of the mid- 
sternal line. The left lung anteriorly was resonant. The right lung anteriorly 
gave « tympanitic note on percussion over an area confined to the apex above 
the third rib and high in the axilla. The heart sounds were best heard to the 
right of the sternum. No murmurs were elicited. Tubular breathing was 
heard over the right lung anteriorly. The coin test was negative. The child 
could not be rolled onto either the side or the abdomen as this produced 
parox):ms of coughing. At this time the temperature ranged from 102 to 103 F. 
The respirations varied with the restlessness, ranging from 24 to 38. The pulse 
also y.ried from 120 to 150. The dyspnea and distress were relieved by hypo- 
dermic injection of 1:12 grain morphin. The abdominal wound was inspected, 
the dressings were changed and the wound was observed to be in good condition. 

The roentgen-ray examination of the lung at this time showed that the 
diaphri.m was placed unusually high, extending to the fourth rib anteriorly, 
thus diminishing the capacity of the thorax. The heart was situated medially, 
though more to the right than to the left. There was no evidence of a pleural 
effusi: or lung consolidation. 

Or ‘larch 14 (fifth day of illness), the pulse was slower, the respiration 
less r.;.d, and the temperature varied between 101 and 102 F. The patient 
seeme’ improved. He was no longer restless and had lost the anxious and 
worrie look. The dyspnea was less marked and cyanosis had disappeared. 
The bh coughed less, though thé right side of the chest remained more or less 
station ..y on respiration. Percussion over the ieft side of the chest showed 
norma! resonance. Over the right chest, tympany continued over the upper 
portic nteriorly. The breath sounds were suppressed anteriorly. No rales 
were h.ird. At the right base at the angle of the scapula, dulness was elicited, 
and suj pressed bronchial breathing could be heard. Pectoriloquy was present. 
The heart continued to be displaced to the right. 

On March 15 (sixth day of illness), the patient had a slight nosebleed; 
he coul! not be rolled onto either side or the abdomen as this produced paroxysms 
which were associated with severe attacks of coughing and expectoration of 
small amounts of blood tinged sputum. The boy was somewhat restless and 
delirious. The respirations were accelerated. 

On March 16, he complained of pain on the right side. The temperature 
was moderately elevated. He was restless and was given Ye grain morphin 
hypodermically. Rales were heard over the right side of the chest anteriorly. 
A roentgen-ray picture was made on this day and showed that the heart was 
displaced to the right, and the diaphragm was pushed up to an unusual degree. 
There was a diffuse dense shadow over the right side corresponding to the 
area of collapsed lung. The plate also showed a dense shadow of consolidation 
in the right ‘upper lobe, indicating a pneumonic condition. 

On March 24 (fifteenth day of illness), another roentgen-ray picture was 
made. The appearance of collapse of the right side of the lung, previously 
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described, was no longer evident. Complete resolution of the penumonic area 
in the right upper lobe had also occurred. On this day the patient felt well. 
He was up in a wheel chair and had no complaints. The heart seemed to have 
returned to normal position, the sounds were clear and no murmurs were heard, 
The breath sounds were vesicular throughout. No rales were heard. The 
abdominal wound was healed. The patient was discharged, having recovered 
from the postoperative complications. 





GROWTH OF THE HEART 
ROENTGENOGRAPHIC OBSERVATIONS * 


L. R. DeBUYS, M.D. 
AND 
E. C. SAMUEL, M.D. 


NEW ORLEANS 


In our studies on the shadows of the thymus and heart,’ our atten- 
tion has been attracted to the sameness in the shape of the heart at 
different ages. So much so that in one of our studies * we expressed 
the opinion that certain changes took place in the position of the apex 
beat hich could not be explained on the basis of any rotation of the 
heart uring the growth and development of the individual. We were 
muc!: impressed with the similarity in the heart shadows of the indi- 
vidu.'- at the different ages studied, because it was possible in many 
insta’ ces to pick out from the different age groups of roentgenograms the 
hear: of the particular infant. 

[) order to convince ourselves further of the correctness of our 
impr-ion, we have continued our original observations and have 
exter od our study up to the thirty-ninth month. Roentgenograms 
were ‘ken within the first twenty-four hours after birth and thereafter 
ever) ‘liree or six months. 

‘| ore are two interesting changes which take place in the position 
of the apex beat as the individual grows. First, the apex beat, which at 
birth 1s in the fourth intercostal space is found later in life to be in 
the f ih intercostal space. Second, the apex beat which is outside the 
nipple line gradually changes to within the nipple line. This latter 
chang: is much greater than it seems at first thought, when one realizes 
that te nipple line at birth is outside the midclavicular line which it 
gradually approaches and within which it eventually lies. 

\When one realizes that the average weight of the heart is 0.76 per 
cent. of the weight of the infant at birth, and that in the adult it is 
0.46 per cent. of the body weight, one must appreciate that the heart 
does not increase in direct proportion to the increase in the size of the 
individual, 


* Received for publication, May 26, 1925. 

*From the Newly-Born Service of the Touro Infirmary, and the Depart- 
ment of Pediatrics, School of Medicine, Tulane University of Louisiana. 
in Read before the American Pediatric Society, Washington, D. C., May, 

1. DeBuys, L. R., and Samuel, E. C.: A Study of the Shadows in the 
Thorax of the Newly-Born, Am. J. Dis. Child. 24:397-403 (Nov.) 1922. 

2. DeBuys, L. R., and Samuel, E. C.: Further Observations Upon the 
Shadows of the Thymus and the Heart, South. M. J. 17:260-264 (April) 1924. 
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In this study there were 623 observations made on 400 persons, 
extending over a period of thirty-nine months. Only normal hearts 
were included. 

The technic as previously described was employed. All roentgeno- 


grams other than true anteroposterior ones were discarded. 





Fig. 1—The persistency in the shape of the heart as age advance This 
also shows the greater increase in the length of the blood vessels as c: mpared 
with the increase in the size of the heart, and further shows the relatively vreater 
increase in the size of the thorax as compared with the increase in the size of the 
heart, a, at birth, 6 months and 1 year; b, at birth, 1 year, 2 years and 27 ronths, 
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Fig. 2-b 


Fig. 2—The hearts of the same individuals as shown in Figure 1, the hearts 
being reduced to as nearly the same size as is possible in each individual case, 
for comparison in the shape. 
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Fig. 3-b 


3.—The markings outside of the heart, to remain the same in their rela- 
tion the shape of the heart as age advances. a, at birth, 14 months and 3] 
mol b. at birth, 24 months, 27 months and 28 months. 
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Fig. 4-b 


- 4—The hearts of the same individuals as included in Figure 3, the hearts 
being reduced to as nearly the same size as is possible in each individual case 
for the comparison of the markings in their relation to the shape of the heart as 
age advances. These markings maintain the same relative position to the heart. 





Fig. 5.—The pictures taken the same day in the same individual and the slides 
Presented for the purpose of showing the influence of the angle at which the 
picture is taken on the shape of the heart and the relation of the markings. 





AMERICAN JOURNAL OF DISEASES OF CHILDREN 
SUMMARY 


Our observations show the following: 

1. The shape of the heart normally continues to be the same during 
the growth and development of the individual up to 39 months. 

2. The size of the heart shadow increases during the growth and 
development of the infant without change in the type of the shadow. 

3. The change in the position of the apex beat is gradually toward 
the median line, which is due to a more rapid growth in the size of the 


thorax than in the size of the heart. 
4. The change in the position of the apex beat vertically is gradu- 
ally downward, which is due to the more rapid increase in the size of 


the thorax as compared with the increase in the size of the heart. 
During this period the shadow of the large blood vessels above the 
heart increase materially in length and do not appear to have any dis- 
turbing influence on the growth or position of the heart. 

5. Besides the growth in the size of the heart without any change 
in its shape, in many of the series in this study certain shadows appear 
in the thorax which maintain their identical position in relation +: the 
heart shadow as growth and development takes place, which ‘s an 


additional argument that the heart does not rotate. 


CONCLUSIONS 


Our conclusions are, therefore, that the changes in the positi in of 
the apex beat from above downward and from without inward are due 
to a more rapid growth in the size of the thorax as compared witli the 
growth in the size of the heart, and that there is no element of rotation 
in the heart, nor does it assume a more vertical position as age advances 


during the period studied. 





THE NITROGEN AND MINERAL BALANCES IN 
INFANTS RECEIVING COW’S AND 
GOAT’S MILK* 


AMY L. DANIELS, Pu.D. 
AND 
GENEVIEVE STEARNS, M.S. 
IOWA CITY 


Goat’s milk is occasionally urged as a food for infants (1) because 
a milch goat can be cared for on a small plot of land by the individual 
family, thereby making available a supply of fresh milk in not too large 
amounts, and (2) because goat’s milk has seemed to be better adapted to 
infant nutrition than cow’s milk. However, apart from the generally 
accepted fact that goat’s milk is largely free from Bacillus tuberculosis, 
there are, so far as we have been abie to find, few data showing wherein 
goat's milk is superior to cow’s milk for infant feeding. The composition 
of milk from a mixed herd compares with that of cow’s milk, although 
among individual goats there may be considerable variation. The casein 
of goat's milk appears to be the same as that of cow’s milk. The relation 
of casein to lactalbumin in the two milks does not differ. About the 
same amount of calcium and phosphorus is contained in both milks, 
although the distribution of these constituents is slightly different, dical- 
cium and tricalcium phosphate being present in goat’s milk, while cow’s 
milk contains only the dicalcium phosphate.* The finer curds formed 
during the digestion of goat’s milk appear to be related to this different 
calcium distribution. Rosenau * states that the fat of goat’s milk closely 
resembles that of human milk. In goat’s milk, however, the fat is in 
fine globules and is more completely held in suspension than in either 
breast or cow’s milk.® 


* Received for publication, June 3, 1925. 

*This study was made possible through the courtesy of the Department 
of Pediatrics of the College of Medicine. 

1, Calvin, J. K.: Arch. Pediat. 38:584 (Sept.) 1921. 

2. Griffith, J. P. Crozer: Diseases of Infants and Children, Vol. I, Phila- 
delphia, W. B. Saunders Company, 1919. Henneman, P. G.: Milk, Philadel- 
phia, W. B. Saunders Company, 1920. 

3. Bosworth, A. W., and Van Slyke, L. L.: The .Casein and Salts of Goat's 
Milk, New York Agr. Exp. Sta. Tech. Bull. No. 46, 1915. Jordan, W. H., and 
Smith, G. A.: Goat’s Milk for Infant Feeding, Bull. New York Agr. Exp. 
Sta., 429, 1917. 


— Rosenau, M. J.: The Milk Question, Boston, Houghton Mifflin Company, 


~~ Schultz, E. W., and Chandler, L. R.: J. Biol. Chem. 48:133 (March) 
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In 1914, Sherman and Lohnes * made an extensive series of observa- 
tions on babies receiving goat’s milk to determine the value of this for 
infant feeding. These authors felt that their results were not con- 
vincing, for although the goat’s milk was well tolerated by many of the 
babies, the majority of those studied (twelve out of sixteen) gained 
more rapidly on cow’s milk than on similar feedings of goat’s milk. 
Since the goat’s milk feedings used had a higher caloric value than the 
cow’s milk mixtures, owing to the higher percentage of fat in the former, 
the authors were at a loss to account for the greater gain in the babies 
on cow’s milk. Other reports, although interesting, do not give suf- 
ficiently definite data to be of value. 

In determining whether a given food mixture is better suited to 
infant nutrition than another, something more than clinical observations 
is necessary. A food mixture may meet the digestive requirements of 
an infant, and may also make for what appears to be a normal growth 
gain over a given period without being best suited to the physiologic 
needs. The criterion of the efficiency of any milk mixture for infant 
feeding would seem to be, in part, the amount of the various essential 
building nutrients, calcium, phosphorus and nitrogen, retained, since 
growth is dependent on the retention of given amounts of these. How 
much of these nutrients should be retained by infants of various ages 
has not been determined. Until more data are available, we may assume 
that, other things being equal, the food best suited to infant nutri- 
tion is that which results in the largest retention of these building sub- 
stances. In order, therefore, to find out whether goat’s milk is superior 
to cow’s milk for infant feeding, we have made a comparative study of 
the amount of calcium, phosphorus and nitrogen retained in a given 
period by normal infants fed both cow’s milk and goat’s milk, 
respectively. 


TECHNIC 


With the exception of the phosphorus determination,’ the methods 
of analysis and the technic of metabolism ward management have been 
the same as those employed in our previous study. The particular 
feeding mixtures to be investigated were given three days previous to 
the collection of stools and urine. Carbon, made from cane sugar, and 
carmin were used for marking the stools. The completeness of urinary 
collections was checked by creatinin determinations. 

Although there is considerable variation in the composition of the 
milk of different goats, it is customary in infant feeding to use goat’s 


6. Sherman, D. H., and Lohnes, H. R.: Practical Study of Goat’s Milk in 
Infant Feeding as Compared to Cow’s Milk, J. A. M. A. 62:1806 (June 6) 1914. 

7. Bell, R. D., and Doisy, E. A.: J. Biol. Chem. 44:55 (Oct.) 1920. 

8. Daniels, A. L., and Stearns, G.: J. Biol. Chem. 41:225 (Aug.) 1924. 
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milk in the same proportions as cow’s milk. In our study we have 
followed this procedure, and in making the modifications of the two 
milks, the same amount of either milk, as well as the carbohydrate addi- y 
tions, was used in the feedings for a given child. Milk from two goats 
was tested separately. Three babies received milk from Goat A, carrying 
3.65 per cent. protein and 3.2 per cent. fat, while two were fed milk 
from Goat B, carrying 2.8 per cent. protein and 3.25 per cent. fat. All , 
feeding mixtures, which were made up with distilled water, were boiled 
quickly and were distributed evenly among the required number of bot- 
tles, one for each feeding. In feeding the babies, care was taken to see 
that there was no refusal or food loss. In both periods the babies were 
given, each day, 1 ounce of orange juice, diluted with distilled water. 
Analysis of the feeding mixtures are given in Table 1. 
It will be noted that the feedings made from the milk of Goat A 
contained somewhat larger amounts of calcium, phosphorus and nitrogen 























Calcium Phosphorus 
Milk Monoxid, Pentoxid, Nitrogen, 






Case Period Gm. Gm. Gm. Feeding Mixtures J 
J. Cc. Cow 0.97 1.22 3.05 Milk, 600 c.c.; dextrimaltose, 60 gm. 3 
GoatA 1.19 1.94 3.68 Water, q.s. 1,00); 7 x 150 cc. ¥ 
R. R Cow 0.89 1.18 2.73 Milk, 550 ¢.c.; dextrimaltose 55 gm. 
GoatA 1.05 1.77 3.21 Water, q.s. 1,050; 7 x 150 c.. 
H. § Cow 0.89 1.18 2.73 Milk, 550 ¢.c.; dextrimaltose, 50 gm. 
Goat A 1.06 1.77 3.21 Water, q.s. 980; 7 x 140 ce. 
R. O Cow 1.30 1.59 4.00 Milk, 750 ¢.c.; dextrimaltose, 20 gm. 
Goat B 1.33 1.58 3.31 Lactose, 45 gm.; water, q.s. 1,120, 7 x 160 ec. 
E. W. Cow 1.11 1.37 3.45 Milk, 621 ¢.c.; dextrimaltose, 25 gm. 
Goat B 1.11 1.36 2.85 Lactose, 34 gm.; water, q. s. 900; 6 x 150 ee. 


















than the corresponding cow’s milk feedings; while the feedings made 
from the milk of Goat B furnished practically the same amount of 
calcium and phosphorus and slightly less nitrogen than the correspond- 
ing cow’s milk mixture. The ratio of phosphorus to calcium (P,O, to 
CaO = 1.6) in the milk of Goat A is slightly lower than that of the 
cow’s milk (P,O; to CaO = 1.25). With Goat B, the ratio is prac- 
tically the same as that of cow’s milk. 











RESULTS 






From the standpoint of calcium utilization, our results (Table 2) 
do not show that goat’s milk is superior to cow’s milk. In one baby 
(J. C.), the calcium retention was considerably higher during the period 
in which the child was receiving cow’s milk, in spite of the fact that a 
larger amount was ingested when the child was receiving goat’s milk. 
In two cases, the calcium retention was practically the same. In one, 
more calcium was retained during the period when the child was 
receiving goat’s milk. 
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A study of the phosphorus retention (Table 3) in these babies does 
not indicate that goat’s milk is superior to cow’s milk. One baby 
retained practically the same amount of phosphorus during the two 
periods, two retained considerably more, and one retained very much 
less on goat’s milk than during the corresponding period when receiving 
cow’s milk. These variations cannot be explained on the basis of the 
difference in the availability of the phosphorus in the two milks, for in 
all cases the urinary phosphorus was conspicuously higher when the 


TaBLe 2.—Calcium Monoxid Retention in Infants Fed Cow’s and Goat's Milk 








cad CaO Intake CaO Retention 
Fxeretion —_—__ s+ A 
(3 Days) Daily Daily 
— — A per per 
Age, Weight, Milk Urine, Feces, Total, 3Days Kg., Total, Daily, Kg., 
Case Mo. Gm. Period Gm. Gm. Gm. Gm. Gm. Gm. 7m. Mg. Intake 
4 5,600 Cow 0.23 1.85 2.08 2. 0.17 0.83 0.28 50 20.4 
5,913 Goat A 0.22 2.92 3.14 3.57 0.20 0.44 0.14 24 12 
4 4,990 Cow 0.19 1.54 1.73 2.6 0.18 0.96 0.32 64 
5,485 Goat £ 0.26 1.99 2.25 3.17 0.19 0.91 0.30 55 
4,825 Cow 0.15 1.60 oh 2.68 0.18 0.94 0.31 64 
4,510 Goat 0.09 2.12 2.23 3.17 0.23 0.95 0.32 69 
6,875 Cow 0.15 2.66 2.82 3.8 0.19 1.07 0.36 5 
7,455 Goat 0.05 2.64 2.6 3. 0.18 1.29 0.43 
8.425 Cow 0.10 3.20 of 3.33 0.13 0.08 0.08 
8,350 Goat 0.14 2.18 3.3¢ 0.13 1.20 0.40 








3.—Phosphorus Pentoxid Retention in Infants Fed Cow’s and Goat's ! 








P2Os Excretion P20s Intake P20s5 Retentio 
(3 Days) ———_- —-+* — he —— ee, 
- Daily Daily Per Cent. 
Milk Urine, ‘feces, Total, 3Days perKg., Total, Daily, perKg., of 

Period Gm. 3 Gm. Gm. Gm. Gm. Gm. Mg. Intake 
Cow p 65 2.65 3.65 0.22 1.02 0.34 61 
GoatA 3.3: AS 7 5.83 0.33 1.04 0.35 59 
Cow .68 ; 2.1% 3.54 0.24 1.42 0.47 9 
Goat A 3.2 . 05 5.32 0.32 1.28 0.43 78 
Cow 6 2.6 3.54 0.24 0.92 0.31 64 
GoatA ‘ 33 f 5.32 0.39 1.23 0.41 91 
Cow Ali 3.4 4.78 0.23 1.58 0.538 76 
Goat B 3.06 : oa 4.74 0.21 0.54 0.18 24 
Cow 1.86 2.03 4.10 0.16 0.21 0.07 8 
Goat B 2.06 3 ; 4.09 0.16 0.69 0.23 28 








babies were on goat’s milk, even though in two cases the feedings (Goat 
B) supplied no more phosphorus than during the corresponding period 
when they were receiving cow’s milk. 


CALCIUM AND PHOSPHORUS RATIO 


Howland and Kramer,® and Kramer and Tisdall,?° have shown that 
in the blood. of normal children the ratio of calcium to phosphorus is 


9. Howland, John, and Kramer, Benjamin: Calcium and Phosphorus in the 
Serum in Relation to Rickets, Am. J. Dis. Child. 22:105 (Aug.) 1921. 
10. Kramer, B., and Tisdall, F. F.: J. Biol. Chem. 47:475 (Aug.) 1921. 
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approximately 10 to 5, or 1 part of phosphoric anhydrid to 1 part of 
calcium oxid. Since this relationship is so constant in blood, it seems 
probable that in normal children a similar relationship exists in the daily 
retention of these substances. Indeed, the work of Schabad™ on the 
calcium and phosphorus retention in rachitic infants before and after 
cod liver oil treatment, and that of Orr, Holt, Wilkins and Boone ** 
with the ultraviolet ray therapy in rickets, as well as work in our 
laboratory on seemingly normal infants, indicates that such is the case. 
Therefore, in estimating the value of a given food, we should know, not 
only the amount of phosphorus and calcium retained under given con- 
ditions, but also the ratio of phosphorus to calcium. In Table 4, we 
have given the ratio of retention of phosphorus to calcium on the two 
types of milk feedings in our series of babies. For comparison, we 
have included data on three babies who were receiving cow’s milk feed- 
ings, supplemented with cod liver oil. It will be noted that when cod 


Taste 4.—Comparison of Calcium Monoxid and Phosphorus Pentoxid Retention 
in Infants Receiving Cow's Milk and Goat's Milk 








CaO P20s Ratio 

Milk per Kg., per Kg., P20s 
Period Mg. Mg. to CaO Remarks 
Cow 50 61 A 
Goat A 24 59 , 
Cow 64 9% 
GoatA 55 78 
Cow 64 64 
Goat A 69 91 
Cow 51 76 
Goat B 38 24 
Cow 3 s 
Goat B 48 28 
Cow 62 65 Cod liver oi] added 
Cow 39 3 Cod liver oil added 
Cow 5 Fs Cod liver oil added 








liver oil was added to the milk mixture, the relation of phosphoric 
anhydrid to calcium oxid retained in the babies was as 1 to 1. 
These findings are similar to those of Schabad, although so far as we 
have been able to determine, the babies in our series were normal chil- 
dren with none of the stigmas of rickets. This 1 to 1 relationship holds 
ina number of babies in our study who were receiving the cow’s milk 
feedings. With the babies receiving milk from Goat A, the variations 
in the phosphorus and calcium ratio retention were not sufficiently con- 
sistent to be significant. With those babies receiving milk from Goat B, 


11. Schabad, J. A.: Ztschr. f. klin. Med. 68:94, 1909. 


12. Orr, W. J.; Holt, L. E., Jr.; Wilkins, L., and Boone, F. H.: Am. J. Dis. 
Child. 26: 362 (Oct.) 1923. 
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however, the lower ratios would seem to be worthy of consideration, 
especially in view of the fact that in both of these, similar ratios were 
found which bore no relation to the previous cow’s milk periods. 
Comparisons of the nitrogen balance (Table 5) in the babies during 
the two milk periods are of particular interest. It will be noted that less 
nitrogen was retained in all cases when the babies were receiving goat's 
milk, from 17 to 25 per cent. less in those receiving milk from Goat A, 
and 42 per cent. and 44 per cent., respectively, in those taking milk from 
Goat B. The much lower nitrogen retention in the latter cases might 
perhaps be explained in part by the lower protein content of the par- 
ticular goat’s milk fed, but those babies receiving milk from Goat A 
were getting considerably more protein than during the corresponding 
cow’s milk period and their nitrogen retention was also conspicuously 


TABLE 5.—Nitrogen Retention in Infants Fed Cow’s and Goat's Milk 








Nitrogen Excretion Nitrogen Intake Nitrogen Retention 

Creat- (3 Days) c - Pa © ealaanS 

inin  , ~— 3 Daily Daily Per Cent. 
Milk 3 Days, Urine, Feees, Total, Days per Kg. Total, Daily, per Kg. of 

Case Period Mg. Gn. Gm. Gm. Gm. Gm. Gm. Gm. Mg. Intake 
J. C. Cow 227 5.64 0.80 3. 9.15 Wd 2.71 0.90 160 29.6 
Goat A 2 8.02 1.01 r 11.04 62 2.01 0.67 107 17.7 


R. R. Cow 2 4.63 0.66 5.2 8.19 0.97 180 32. 








Goat A 206 6.39 0.85 of 9.63 0.80 145 
H. S. Cow i 5.04 0.66 ‘ 8.19 
Goat A a) 6.75 0.95 : 9.63 
R. O. Cow 5 8.30 0.78 .08 12.00 
Goat B ; 7.45 0.88 5 9.98 
E. W. Cow 2 8.6 0.82 R 10.49 
Goat B 2 2 0.74 p 8.55 


0.83 172 
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lower. It seems as if these results were too consistent and that the 
differences between the retention on cow’s and goat’s milk were too great 
to be explained on the basis of the individuality of the baby. Nor can 
the lower nitrogen retention be accounted for by the difference in the 
digestibility of the two milks, for the fecal nitrogen in general during the 
periods when the children were receiving goat’s milk was only slightly 
higher than during the corresponding period, when they were receiving 
cow’s milk, whereas the urinary nitrogen was considerably higher in 
all babies receiving milk from Goat A; while with those babies on the 
milk of Goat B, which had a lower protein content than the corre- 
sponding cow’s milk feeding, the urinary nitrogen was only slightly less. 
It will be recalled that, in these two babies, not only was the nitrogen 
retention much lower on the goat’s milk, but the phosphorus calcium 
ratio was also much lower than in the corresponding milk periods. 
Osborne and Mendel ** have shown that lactalbumin is a more 
efficient protein than casein, 9 per cent. of the former being sufficient 


13. Osborne, T. B., and Mendel, L. B.: J. Biol. Chem. 59:339 (March) 
1924. 
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for growth, whereas from 15 to 18 per cent. of the latter is necessary. 
According to Bosworth ** and Abderhalden,** the relation of albumin 
and casein in goat’s milk is practically the same as that of cow’s milk. 
There is, however, some evidence indicating that during the latter stages 
of lactation, goat’s milk contains a lessened amount of lactalbumin.’® 
This might be the explanation for the lower nitrogen retention in the 
babies receiving milk from Goat A, since this goat became dry shortly 
after these tests were made. However, with Goat B, although breeding 
records are lacking, it is known that she was not in the late stage of 
lactation, and the nitrogen retention with this milk was even less than 
with that of Goat A. 
PROTEIN CONTENT 


The protein content of our milk feedings was estimated on the basis 
of nitrogen (Kjeldahl) times the factor 6.25. According to Bosworth 
and Van Slyke,’* goat’s milk has about one sixth of its total nitrogen in 
the form of “other proteins.” These may be “incomplete” from the 
standpoint of human nutrition. It is possible also that goat’s milk con- 
tains a varying amount of nonprotein nitrogen and, therefore, our esti- 
mate of the protein content of the particular feeding mixtures was too 
high. This would explain the marked difference in the protein retention 
in the two groups of babies studied. A lower protein content of goat’s 
milk would also explain the failure to gain on goat’s milk in the Sherman 
and Lohnes '§ studies. Or there may be other factors in both investiga- 
tions, as yet unappreciated, which were responsible for the results. 
Since it is not possible for us to continue this work in the near future, 
we are reporting our findings with the hope that investigations in this 
field may be carried on in other laboratories. 


SUMMARY 


A comparative study of the calcium, phosphorus and_ nitrogen 
balances has been made in infants receiving cow’s and goat’s milk feed- 
ings, respectively. Milk from two goats, having a somewhat different 
composition, was tested separately. 

The urinary phosphates in all infants receiving goat’s milk was 
higher than during the periods when they were receiving cow’s milk, 
even though the phosphorus ingested (in two cases) was no higher than 
in the corresponding periods when they were receiving cow’s milk. 

The calcium and phosphorus balances during the goat’s milk periods 
did not indicate that the inorganic moiety of the goat’s milk was superior 


14. Bosworth, A. W., and Van Slyke, L. L.: Footnote 3. 
15. Abdérhalden, E.: Textbook of Physiological Chemistry, New York, 
John Wiley & Sons, 1914. 

16. Abderhalden, E.: Footnote 14. 

17. Bosworth, A. W., and Van Slyke, L. L.: Footnote 3. 

18. Sherman, D. H., and Lohnes, H. B.: Footnote 6. 
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to cow’s milk. Nor did the ratio of phosphorus to calcium retained in 
infants receiving goat’s milk suggest that this is better than cow’s milk, 

On goat’s milk, all infants retained considerably less nitrogen (from 
17 to 25 per cent. in one series and from 42 to 44 per cent. in another) 
than during the corresponding period, when they were receiving cow’s 


milk. 
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A REVIEW OF THE LITERATURE FOR 1924* 
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\Vith the aim of bringing the diphtheria situation in American cities 
to general attention, and in the hope that methods found available for 
reducing diphtheria in one locality may be made familiar and be utilized 
in others, The Journal of the American Medical Association has under- 
taken an annual general survey of diphtheria mortality in American 
cities of more than 100,000 inhabitants, similar to the typhoid surveys 
published for several years past.* 

The tables include sixty-eight cities of over 100,000 population and 
are arranged in geographical groups. They show clearly the decline in 
diphtheria mortality with the introduction of the use of diphtheria 
antitoxin in 1894 to 1895. However, the rates since that time have 4 
not continued to fall in some sections as it seems they should. The 2 
composite table shows the effect of the use of antitoxin. 
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TABLE 1—Number of Cities with Diphtheria Death Rates 
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Year 40 and Over 20 and Over 10 and Over Under 10 ‘ 
1990-1894... 55 cescsnuedxe 49 49 51 2 i 
WS -TEG sv csenveksscete 32 48 55 0 
1900-1904, .. in scesscacns 18 42 54 1 
9905-190P..o coccessnnieds 2 35 54 3 
B910- 1904. 00 oa censennee 1 33 51 13 
1915-1999. 00s skeen 0 22 50 18 
9920-1985. 6c ccuvneste ees 0 17 52 16 













In the period since 1910, the decline in the diphtheria rate for the 
registration area of the United States (from 21.4 in 1910 to 17.7 in 1921) 
has not been nearly so great as the decline in the typhoid rate (from 23.5 
in 1910 to 9.0 in 1921). The improvement in the typhoid rate has been a 
brought about chiefly, if not wholly, by methods of preventing infection. : 
For diphtheria we now possess a method of prevention and a means of 
cure, both of demonstrated effectiveness. A marked reduction in diph- 
theria mortality in the United States can undoubtedly be achieved in 
the next ten years by suitably directed organized effort. 











*Received for publication, July 22, 1925. 
1. Special article. Diphtheria Mortality in the Large Cities of the United 
States, J. A. M. A. 88:918 (Sept. 20) 1924. 
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According to an editorial ? comment on this article, if our facts as to 
the cause of diphtheria, its prevention by the use of the Schick test and 
toxin-antitoxin, and its treatment by sufficient antitoxin given properly 
and early are correct—which they undoubtedly are—diphtheria is a 
preventable and controllable disease. It should have a low mortality 
wherever competent physicians are available. 

The figures now made available are a challenge to every city in 
the United States which has a diphtheria mortality rate higher than the 
strikingly low rate of New York City. That community decreased from 
a rate of 134.4 to 85.8 in 1890 to 1894, and then gradually to 58, to 40, 
to 28, to 21.8 and for 1920 to 1923, to 14.5. This must be taken as an 
indication that the intensive campaign in the scientific control of diph- 
theria waged in that city has yielded substantial and encouraging results, 
That these results are not wholly fortuitous is shown by the fact that a 
continuous decline in mortality from this ‘disease has also been shown 
by Hartford, Conn.; Jersey City; Philadelphia; Newark, N. J.; Balti- 
more and Cincinnati. 

The facts and the methods of control are available. It remains for 
the health officials and the physicians of cities which continue to have 
high death rates to show that similarly good results can be achieved by 
the intensive application of our scientific knowledge. 


AGE INCIDENCE 


Deacon * has made a study of 31,028 cases and 2,458 deaths from 
diphtheria reported to the Michigan Department of Health. One half 
of all cases are less than 9 years of age, the median being at 8 years and 
11 months. Among males, one half of the cases occur at 7 years and 
11 months, while in females one half of the cases occur at 9 years 
and 10 months. 

Quite contrary is the fact that one half of all deaths occur at 4 years 
and 8 months of age; among males, at even 4 years, and among females 
at 4 years and 10 months. The highest single year of age for all cases 
is the sixth and the highest single year for deaths is the third. Among 
males the greatest number of cases occur in the sixth year and of deaths 
in the second. Among females the greatest number of cases is in the 
sixth year and of deaths in the third year. The group under | year of 
age gives only 0.7 per cent. of the cases, but furnishes 5.5 per cent. of 
the deaths. This group shows the enormous fatality rate of 61.9 per 
cent. The fatality rate is reduced to 34.7 per cent. for the one-year 
group and to 21.4 per cent. for the two-year group. Of the male cases, 


2. Editorial, J. A. M. A. 88:922 (Sept. 20) 1924. 
3. Deacon, W. J. V.: Study of Incidence, Mortality and Fatality of Diph- 


theria, Am. J. Pub. Health, 14:404 (May) 1924. 
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46.35 per cent. furnished 51.3 per cent. of the deaths and of the female, 
53.65 per cent. furnished 48.7 per cent. of the deaths. 

That the use of diphtheria antitoxin has enormously decreased the 
death rate from this disease in spite of continued or increased incidence 
is so well shown by modern literature, that it must appear unnecessary 
to present any argument for its use at this time. But it should be 
observed that there has not been a marked decrease during the period 
that antitoxin has been in general use. In other words, our fatality 
rates are apparently almost at a standstill. If toxin-antitoxin could be 
administered to every child at 6 months of age, diphtheria would dis- 
appear from our public health records in five years. 

The seasonal variation is classical, showing a sharp rise in October 
shortly after the opening of schools, the congregation of children offering 
greater chances for infection. The highest fatality rate is found in 
August. It is evident from this that vacation contacts must be con- 
sidered as important factors. Physicians and parents are not looking 
for diphtheria at this season, and it is probable that many cases are 
unrecognized or at least not diagnosed early enough to make the use 
of antitoxin effective. 

The high mortality rate in the preschool age is a challenge to the 
family physician and especially to the pediatrician—they have the best 


opportunity to protect this group against diphtheria. 


EXPERIMENTAL 





WORK 


l’erhaps there is more definite knowledge on the prevention and cure 
of diphtheria than on any other infectious disease. Despite this fact, 
there are still many unsolved problems, as the sectiom on experimental 
work will reveal. One of the important questions is a satisfactory 
method for the rapid and accurate separating of virulent from avirulent 
diphtheria bacilli. Fraser and Wigham* find that the advantages of 
using rabbits in place of guinea-pigs are economy of time and animals; 
there is greater facility in reading the reaction and also a uniform basis 
of comparison for many tests on the same animal. 

Okell and Baxter,® studying the fermentative reactions of the diph- 
theria bacillus, report the following conclusions: 1. All diphtheria bacilli 
examined had consistent fermentation reactions. Many serologic groups 
were included in the examination. 2: All virulent diphtheria bacilli tested 
(200 strains) fermented glucose and failed to ferment sucrose. 3. Two 
hundred out of 230 strains of avirulent bacilli picked out as indistin- 
guishable morphologically from virulent diphtheria bacilli fermented 





_ 4. Fraser, D. T., and Wigham, H. E.: Use of Rabbits for Intracutaneous 
Virulence Tests of B. Diphtheriae or Titration of Diphtheria Antitoxin, J. A. M. A. 
82:1114 (April 5) 1924. 

5. Okell, C. C., and Baxter, E. M.: Fermentative Reactions of Diphtheria 
Bacillus, J. Path. & Bacteriol. 27:439 (Oct.) 1924. 
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glucose and failed to ferment sucrose. 4. The following explanations 
of the discrepancies occurring in the literature are suggested: (a) insuf- 
ficient precautions as to the purity of the cultures; (b) insufficient 
separation of the virulent from the avirulent strains; (c) insufficient 
care in the preparation of the reagents, particularly of the disaccharids 
and polysaccharids which readily hydrolyse on heating; (d) insufficient 
care to ascertain that free growth occurs in the mediums used.. 5. Viry- 
lent could not be distinguished from avirulent diphtheria bacilli by means 
of any of the fermentation reactions tried. 

Watson and Wallace ® describe three important changes which take 
place during the growth of Park-Williams’ No. 8 strain of B. diphtheriae 
on the Douglas medium; 1. The nitrogenous material precipitable by 
glacial acetic acid increases to a maximum and then slightly decreases, 
2. There is a steady increase in the amino-nitrogen content of the cul- 
ture filtrates as growth proceeds and toxin accumulates in solution, 
3. The weight of the bacilli (or the amount of nitrogen in this material) 
increases to a maximum and then slightly decreases. The curves repre- 
senting these changes reach a maximum at approximately the same time 
as the toxicity curve of the culture filtrate. 

The nitrogenous material precipitated by glacial acetic acid from the 
filtrates gives a highly toxic solution when dissolved in dilute alkali to a 
Pu of 8.4, and if the precipitation is carried out at low temperature 
contains most of the toxin of the filtrate. 

The deterioration rates of the toxin of the precipitated material have 
also been studied by these authors. It is quite stable if dried in a 
vacuum over sulphuric acid immediately after precipitation and resolu- 
tion. If, however, the material is left at room temperature in dilute 
alkali solution, deterioration (or modification) proceeds until a state of 
comparative equilibrium is set up. At 5 C. the rate is slower and the 
equilibrium point reached more rapidly than at 17 C. At 37 C. the 
rate of deterioration or modification is very rapid. The presence of 
glycerol has no influence on these deterioration rates. 

Comparing this highly toxigenic with three feebly toxigenic and 
four nontoxigenic strains, no difference could be made out in respect of 
the increase in bacterial nitrogen, the increase in aminonitrogen, and 
the hydrogen ion changes in relation to growth. The highly toxigenic 
strain, however, produced far more nitrogen precipitable with acetic 
acid than the others. In this respect the feebly toxigenic did not differ 
from the nontoxigenic strains. 

The precipitate produced by adding acetic acid to culture filtrates 
is intimately associated with the toxin. 


6. Watson, A. F., and Wallace, U.: Changes in Culture Medium During 
Growth of B. Diphtheriae, J. Path. & Bacteriol. 27:271 (July) 1924. 
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Pergola’ gives a description of a milk-sugar medium with potassium 
tellurite for culture of diphtheria bacilli. 

Bull and McKee * found that they could separate B. diphtheriae from 
B. hofmanni by complement fixation reactions. Incubation at icebox 
temperature appears to be superior to incubation at 37 C. Three strains 
of B. hofmanni could be easily distinguished from eight strains of 
B. diphtheriae—three avirulent and five virulent—by the complement 
fixation reaction. : 

Stone ® states that it is evident from many experiments that groups 
within the species B, diphtheriae cannot be as easily demonstrated by the 
fixation reaction as by agglutination. Fixation, however, if carried to 
high dilutions, shows definite groups. In lower dilutions, fixation is not 
group specific. The absorption of agglutinins from immune serum takes 
out practically all fixing bodies. Since the rate of production of agglu- 
‘tinating and fixing bodies varies both in time and degree, the results of 
absorption tests do not seem to be sufficient evidence on which to base 
any theory of the unity of antibodies. 

Gaté, Papacostas and Billa *° point out that Loeffler’s bacillus, exalted 
in its virulence in an environment containing products of streptococci, 
loses this enhanced virulence after being removed from the medium con- 
taining the streptococcie products. 

tlooker™ has raised the question of hypersensitization by toxin- 
antitoxin administration. Following toxin-antitoxin injections, a note- 
worthy proportion of human subjects became hypersensitive to horse 
serum as shown by specific endermal reactions. The pertinence of this 
observation to serum therapy in general is discussed. In order to avert 
the widespread and disadvantageous influence which such induced 
hypersensitiveness is likely to exert on the use of therapeutic horse 
serums, it is recommended that some other animal be choserr for the 
production of that antitoxin which is destined for use in toxin-antitoxin 
mixtures, 

Park,’* commenting on Hooker’s article, says: “Although Hooker’s 
findings are corroborated to a degree by the observations recorded 


7. Pergola, M.: Diagnosis of Diphtheria, Policlinico $1:177 (Feb. 11) 1924. 
8. Bull, C. G., and McKee, C. M.: Biological Relationships of Diphtheria 
Groups of Organisms as Shown by Complement-fixation Reaction; Bacillus Diph- 
theriae Versus Bacillus Hofmanni, Am. J. Hyg. 4:101 (March) 1924. 

9. Stone, R. L.: Fixation Reactions with Types of B. Diphtheriae, J. Infect. 
Dis. 34:312 (March) 1924. 

10. Gaté, J.: Papacostas, G., and Billa, M.: Streptodiphtheria, Compt. rend. 
Soc. de biol. 90:500 (Feb. 29) 1924. 

11. Hooker, S. B.: Human Hypersensitiveness Induced by Very Small 
Amounts:of Horse Serum, J. Immunol. 9:7 (Jan.) 1924. 

12. Park, W. H.: Human Hypersensitiveness to Whole Horse Serum or 
Serum Globulins Following Diphtheria Toxin-Antitoxin Injections—Its Impor- 
tance, J. Immunol. 9:17 (Jan.) 1924. 
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in this paper, it should be emphasized again that the sensitization 
is not as marked as that developing after larger doses of antitoxin for 
passive immunization. [Even in the latter cases, as indicated by the 
personal experiences cited, we need have no especial fear of reinjecting 
antitoxin or serum. It would seem, therefore, that the lesser sensitiza- 
tion given by toxin-antitoxin was in all probability a nearly negligible 
factor.” 

As this report is preliminary in character, there seems to be no need 
to refer to such analyses of the results of second injections of antitoxin 
as have been published. The acceleration of the reaction after second 
injections has been observed by many, and this has been studied 
especially by Pirquet and Schick. In one or two instances a fatal result 
has been attributed to the fact that a previous injection had been given. 
Notwithstanding this, there remains the fact that practically all of the 
few deaths following the injection of antitoxin have followed the first 
injection. 

The suggestion of Hooker, that a goat antitoxin be available, has 
been made before for passive immunization, but not as a substitute for 
horse serum in toxin-antitoxin. The fact that such an antitoxin is not 
available is evidence in itself that the experiences with second injections 
have never been sufficient to raise the fears of physicians and, therefore, 
a demand for such an antitoxin. Its preparation is perfectly feasible in 
the small amounts that would be required and Park has already started 
its preparation. Not only will there be some advantage in preventing 
the moderate amount of sensitization which results from the toxin-anti- 
toxin injections, but the removal from the minds of physicians of any 
fear of this change will be of importance. Further observations on the 
apparent sensitization are in progress and these experiences will be 
presented at a later date. 

My own limited clinical experience has been in line with the views 
of Park. In perhaps fifty or sixty instances in which antitoxin has been 
given to a person who has had toxin-antitoxin, no increased hypersensi- 
tiveness has been noted. In over 2,000 cases of diphtheria in a con- 
tagious hospital, the serum reactions following antitoxin treatment have 
not been appreciably increased either by a history of previous toxin- 
antitoxin or by antitoxin administration. Most of the cases of serum 
sickness have followed an initial dose of antitoxin. Perhaps the 
majority of patients treated were having serum for the first time, but the 
fact that an individual has had serum previously, either in the minute 
amounts present in toxin-antitoxin mixtures or in large doses of anti- 
toxin, would not prevent a second administration if needed. 

Ramon in France, Glenny in England, and Park and Zingher in 
New York, apparently working independently, have prepared a diph- 
theria toxoid or anatoxin as a substitute for the toxin-antitoxin mixtures 
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used at present. Whether this new preparation will in time replace 
the older mixture is not known. It is said to produce an immunity more 
quickly, is devoid of toxic symptoms and does not contain any horse 
serum as does the older mixture. 

Ramon ** compared the flocculation of diphtheria toxin with anti- 
toxic serum and its toxicity. Both properties are perfectly parallel 
during the first eight days of diphtheria bacillus cultures. Later the 
toxicity diminished while the flocculating titer remained stationary. The 
reaction thus allows determination of the previous maximum toxicity, 
but not the actual amount of toxin present. On adding commercial 
formaldehyd (from 35 to 40 per cent.) in the concentration of 0.3 or 
0.4 per cent. to the toxin, at a temperature of 40 to 42 C. he obtained a 
nontoxic product, which he calls anatoxin. Guinea-pigs showed no 
pathologic reaction after injection of 6 c.c. of this fluid prepared from 
a toxin lethal in 1/800 c.c. In spite of this, the flocculation and the 
immunizing properties were conserved. It was easy to immunize 
guinea-pigs with the fluid, while it is practically impossible with toxin, 
and difficult with toxin-antitoxin mixtures. Horses injected with ana- 
toxin produced as much antitoxin as those that had been injected with 
toxin. He injected 0.25 c.c. subcutaneously into himself without any 
local or general reaction except a transitory redness. He hopes that 
anatoxin will be useful in preventive treatment of diphtheria in children 
because of its harmlessness and efficiency. 

Glenny, Hopkins and Pope ** summarize their results as follows: 
Diphtheria toxin so modified by liquor formaldehydi that it has become 
nontoxic possesses high immunizing powers. Such modified toxin can 
be concentrated so that the antigenic power can be increased about forty 
fold for the same nitrogen content. It is possible by the use of 
these antigens to produce immunity so rapidly that antitoxin may be 
detected in the blood of a normal rabbit nine days after a single injection 
and the Schick test on guinea-pigs becomes negative in 11 days. 

According to Park*® and his associates, both diphtheria toxin- 
antitoxin and diphtheria toxoid derive their immunizing potency from 
altered diphtheria toxin. The freshly prepared toxin has such an instant 
action on the human tissues that only minute amounts can be used, and 
immunization with it is therefore a long drawn out process. Diphtheria 
toxoid was used for animal immunization in the first experimental work 


13. Ramon, G.: Diphtheria Toxin and Anatoxin, Ann. de I'Inst. Pasteur 
38:1 (Jan.) 1924. 

14. Glenny, A. T.; Hopkins, B. E., and Pope, C. G.: Further Notes on Modi- 
fication of Diphtheria Toxin by Formaldehyde, J. Path. & Bacteriol. 27:261 
(July) 1924. 

15. Park, W. H.; Banzhaf, E. J.; Zingher, A., and Schroder, M. C.: Diph- 
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in producing antitoxin and it has continued to be used to some degree 
ever since. 

Diphtheria toxin can be changed to toxoid by various means, such 
as storage at moderate temperatures, heating from 50 to 54 C. fora 
few hours, or exposure to chemicals. The accepted method at the 
present time is to add from 0.2 to 0.3 per cent. of liquor formaldehydi 
to the toxin, the amount depending on the protein content and the 
duration of storage in the incubator. 

The advantages claimed for the toxoid are that it is simpler to 
prepare; is more stable; is somewhat more potent, and it contains no 
horse serum globulin. At the present time toxoid preparations have 
been developed which are nearly, if not quite, equal to the best toxin- 
antitoxin preparations. The toxoid preparations which have no toxicity 
in guinea-pigs cannot be properly used in human beings in doses larger 
than 0.5 c.c. because of the marked pseudoreactions. Toxoid that is 
slightly toxic can be diluted at least ten times and so reduce the amount 
of proteins. It is a question whether the slightly toxic diluted toxoid 
preparations are as stable as the nontoxic ones. Intensive experimental 
work should be done in both toxoid and toxin-antitoxin preparations 
so as to be able constantly to have thoroughly potent and stable prepara- 
tions. After one or two years we should be able to decide which has 
the greater advantages. 

The practical utility of the Ramon method of titrating diphtheria 
antitoxin has been confirmed, but Glenny and Okell *® emphasize the 
importance of occasional checking of the results by tests on animals. 

The Lf value of a toxin is defined as the amount of toxin estab- 
lished by flocculation to be equivalent to 1 unit of standard antitoxin, 
This value may be added to the Lo, L+ and Lr values in defining the 
combining properties of a toxin. All these values are independent of the 
specific toxicity of the toxin. The ratio of the Lf value of a toxin to 
the Lo or Lr values is constant for the majority of the toxins we have 
tested. The Lf/Lo or Lf/Lr ratios cannot, however, be taken as con- 
stant since we have found that these ratios may vary in exceptional cases, 
both with the serum against which the toxin is tested and with different 
batches of toxin tested against the same serum. Different ratios appear 
to have been found by other observers (Ramon, Scholtz), possibly due 
to differences in the methods of preparing the reagents. 

These investigators confirm Ramon’s observation that “modified” 
toxin, that is, toxin which has been markedly reduced in toxicity by 
chemical treatment or by age, may still retain its full flocculating power. 
Both toxins and serums show considerable individual variations in the 
rapidity of their flocculating action. 


16. Glenny, A. T., and Okell, C. C.: Titration of Diphtheria Toxin and 
Antitoxin by Flocculation Methods, J. Path. & Bacteriol. 27:187 (April) 1924. 
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Toxin concentrated by acetic acid precipitation and antitoxin purified 
by the usual commercial process of ammonium sulphate precipitation 
may be titrated by Ramon’s method. 

Lipoid and lipoid-cholesterol suspensions, if added to a series of 
flocculating mixtures, are also flocculated, but it could not be demon- 
strated that this addition was of any advantage in the test. 

Glenny and Okell list as special advantages of the Ramon test the 
following: 1. Economy in the use of animals. 2. The rapidity with 
which results are available as compared with the animal test. 3. It 
provides a method of studying and evaluating toxins modified by forma- 
lin and other methods, the Lf and Lo values of which it may be impos- 
sible to determine. 4. It provides a new defining value to a toxin (Lf) 
which reveals differences in toxins and serums not detectable by means 
of animal test and which promise to be useful in the further analysis of 
toxin and antitoxin. 

Bayne-Jones ** brings forward more confirming evidence. In view 
of the desirability of having a means of titrating diphtheria toxin and 
antitoxin in the test tube, largely eliminating the use of animals, Ramon’s 
flocculation method has been repeated. In this procedure, toxin and 
antitoxin are mixed in certain proportions and incubated until floccula- 
tion occurs in one of the tubes. 

A diphtheria toxin, to be used in the subsequent tests, is first stand- 
ardized by comparison with an antitoxic serum of definitely known 
unit value. The amount of toxin which will cause initial flocculation 
with 1 unit of antitoxin is determined. This amount is given the 
symbol Lf, and from it is calculated the number of units of antitoxin 
to which 1 c.c. of the toxin is equivalent by flocculation. 

The Lf value of the toxin is directly proportional to the original 
minimum lethal dose, and is equal to the Lo amount when the toxin is 
fresh. This index of the flocculating power can be used to determine 
the minimum lethal dose of a fresh toxin, to follow the course of the 
production of toxin in a culture, and to find the greatest original toxicity 
of old or chemically modified toxins. It is independent of the actual 
toxicity of a changed toxin and hence has no relation to the L+- dose. 
The [Lf value remains constant for a long time after the minimum lethal 
dose and L+ dose of the toxin have greatly increased due to reduction 
of the toxicity produced by age, heat, formaldehyd or other chemicals. 
The reaction with such toxins is delayed. In all conditions, the Lf value, 
as noted by Glenny and Okell, is an indication of the capacity of the 
toxin to combine with antitoxin. It demonstrates qualities of toxin not 
shown by animal tests and gives valuable information about modified 
toxins which may be used for the immunization of horses and man. 


17. Bayne-Jones, S.: Titration of Diphtheria Toxin and Antitoxin by Ramon’s 
Flocculation Method, J. Immunol. 9:481 (Nov.) 1924. 
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After the flocculating power, or Lf amount, of a toxin has been deter- 
mined, it serves as a point of reference for the estimation of the value 
of antitoxins. The method of performing this titration with several 
slight modifications of Ramon’s technic, and the factors influencing 
the flocculation reaction are described and discussed in this paper. It 
was possible satisfactorily to use 2 c.c. of toxin in each tube, to incubate 
the tests at 55 C. in order to hasten flocculation, and to deliver smal] 
amounts of serum into the tubes by means of the micrometer syringe 
devised by Trevan. 

Old antitoxic serums, the fresh serums of some immunized horses 
and concentrated pseudoglobulin preparations of diphtheria antitoxin 
fail to cause flocculation. By mixing these preparations with fresh anti- 
toxic serum, they can be titrated by Ramon’s method. 

The results obtained by flocculation in the titration of different sam- 
ples of diphtheria antitoxin in serum, plasma, and concentrated pseudo- 
globulin solutions agreed within about 3 per cent. with the values of 
these preparations as determined by tests on animals. The method, 
therefore, was found to be simpler, more rapid, subject to better control 
and less expensive than the usual way of titrating toxins and antitoxins 
by the use of animals. It is reliable and accurate. Bayne-Jones con- 
cludes: Ramon’s flocculation method is practically useful to those 
engaged in the preparation and standardization of toxin and antitoxin, 
and will be a valuable means of advancing the investigation of the 
nature of toxin and antitoxin and their combinations. 

Banzhaf '* gives in detail the methods used by the New York Board 
of Health in the preparation of 0.1 L+ toxin-antitoxin mixtures. In 
the same number Banzhaf shows that there is a slight decrease of the 
active immunizing value of toxin-antitoxin mixtures after one year’s 
storage. 

Watson and Wallace ?* outline a rapid method for the concentration 
of the toxic material free from the greater proportion of the non- 
specific constituents of the filtrates of B. diphtheriae. A considerable 
concentration of toxin per milligram of nitrogen is effected by the 
process. Certain aspects of the process showing the effect of varying 
the factors involved are described. A marked feature of the method 
is the part played by the temperature at which the various operations 
are carried out. Greater yields of toxin as determined by Lr/500 values 
are usually obtained if the temperature is kept near the freezing point 


throughout the process. 


18. Banzhaf, E. J:: Gradual Decrease of Active Immunizing Value of Toxin- 
antitoxin Mixtures Stored During One Year, J. Immunol. 9:451 (Nov.) 1924; 
ibid., Preparation of 0.1 L + Toxin-antitoxin Mixture, J. Immunol. 9:459 (Nov.) 
1924. 
19. Watson, A. F., and Wallace, U.: The Concentration of Diphtheria Toxin 
by Acid Precipitation, J. Path. & Bacteriol. 27:289 (July) 1924. 
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A very useful filtrate for this type of work is that prepared from 
medium produced by the tryptic digestion of horse muscle. Most fil- 
trates, however, would appear to yield good results with the method. 
Solutions which are practically nontoxic, but which have very high 
values as determined by the Ramon flocculation method, are obtained 
when filtrates which have been modified by formalin are used for con- 
centration. In addition to their value as antigens, their freedom from 
extraneous material should make these concentrated solutions of value 
for the study of the nature and reactions of the specific toxin of the 
bacillus. 

Adolf *® found a complete precipitation of the globulins when 
removing the salt from the serum by electrodialysis to a conductivity of 
4by 10°. No diphtheria antitoxin was found in the remaining albumin 
fraction. She confirms the precipitation of antitoxin with the higher 
globulin fractions, but believes that this does not disprove the identity 
of the euglobulin and pseudoglobulin: it may be that the conditions of 
solubility of the antitoxin are identical with those of the last fraction 
of globulin. 

According to Fukutaki,?! the toxicity of extracts from diphtheria 
bacilli is due to a soluble toxin, and it can be neutralized by the antitoxin. 

De Potter’s ** hypothesis is that the antigenic property of a heated 
toxin should not be attributed to toxoids, but to some still persisting 
minimal amount of toxin. 

Van Riemsdijk ** says that the death of the bacilli on the cotton swab 
can be prevented by keeping the swab from drying. Especially useful for 
this is a horse serum-agar gel to keep the swab in as it is sent to the 
laboratory. This promotes the vitality and growth of the bacilli. He 
mixes the sterilized horse serum with a 0.5 per cent. heated and cooled 
agar solution. 

Gerbasi ** investigated the relation of the toxicity of the diphtheria 
bacillus to the severity of the disease in children. He found a paral- 
lelism in otherwise healthy children, while the disease was always severe 
in the weak ones. The virulence for guinea-pigs has no definite relation 
to the toxicity of the strains. 








20. Adolf, M.: Diphtheria Antitoxin in Electrodialysis, Klin. Wehnschr. 
3:1214 (July 1) 1924. 

21. Fukutaki, K.: Toxicity of Diphtheria Bacilli, Wien. klin. Wehnschr. 
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22. De Potter, F.: Heated Toxin in Vaccination against Diphtheria, Compt. 
rend. Soc. de Biol. 91:895 (Oct. 24) 1924. 

23. Van Riemsdijk, M.: To Keep Diphtheria Bacilli Alive, Nederl. Tijdschr. 
v. Geneesk. 1:1402 (March 29) 1924. 

24. Gerbasi, M.: Relation between Biologic Properties of Strains of Léffler’s 
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PREVENTION 


The idea of diphtheria prevention is growing in favor, and the 
Schick test and toxin-antitoxin administration are becoming more 
popular. Reports in most of the state journals indicate that health 
and school officials are using these preventive methods more and more. 
The preschool group is the one which most needs protecting, and this 
work must be done largely by the family physician. While it is difficult 
to determine just how much immunizing is being done privately, it is 
felt that the general public is asking for this protection as it becomes 
better informed, and that an increasing amount of diphtheria protection 
work is being done by the family physician. Already there are lowered 
morbidity and mortality rates in some localities, and the demonstrations 
in Auburn and New York City should be an encouragement to all 
interested in this work. 

Sears *® gives an interesting account of a demonstration of the 
Schick test and toxin-antitoxin immunization in Auburn, New York, 
which was selected on account of conditions which seemed most favor- 
able for such a demonstration—its size (36,000), its varied industries, 
and living conditions, the cooperative spirit of its physicians and citizens 
generally, the varied nationalities represented by the population, and 
finally, the increasing prevalence of diphtheria for the previous three 
years. 

Most of the work was done in February and March, 1922, and has 
been supplemented by further testing and immunizing during the autumn 
of 1922 and the spring of 1923. 

Five thousand and sixty-seven children, nearly 72 per cent. of the 
enrolled school population, were given the Schick test; 3,083, or 63 
per cent., showed a positive Schick test, 82 per cent. of whom were 
given toxin-antitoxin. The school population of Auburn repre- 
sents thirty-one nationalities, and living conditions, while not 
representing the extremes found in larger cities, are exceedingly 
variable. But little variation in the results of the Schick test was 
found among the English speaking nationalities, namely, English, 
Scotch, Irish and Yankees, the living conditions of whom do not 
vary greatly. There was, however, far greater natural immunity found 
among the foreign speaking nationalities, as, for instance, in St. Hya- 
cinth’s school, which is 100 per cent. Polish, few of whom speak English ; 
only 26 per cent. showed a positive reaction, while in the Fulton school 
representing only 9 per cent. foreign population, 85 per cent. showed 
positive tests. In Madison school, in which 92 per cent. of the children 


25. Sears, F. W.: Further Observations on Schick and Toxin-antitoxin 
Immunization against Diphtheria in City of Auburn, Am. J. Pub. Health 14:210 
(March) 1924. 
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are Italian, only 36 per cent. showed positive tests. This variation 
among different nationalities is quite constant through the entire schools. 
The variation is generally attributed to the living and housing conditions 
among these people, which give rise to greater exposure to diphtheria 
with immunity at the expense of sickness and deaths; and it is true that 
the largest number of cases and deaths during the last few years have 
occurred in the sections of the city inhabited principally by these nation- 
alities. From the fact that the distribution of cases has been entirely 
changed since the immunization, the author is led to believe that the 
response to artificial immunization is fully as great as in the English 
speaking nationalities and in fact Schick tests among the Polish children 
six months after immunization showed the largest response; namely, 
90 per cent. had become negative. The record of diphtheria in Auburn 
for the past year shows not only a great reduction in the number of 
cases among school children but a more even distribution of the cases 
throughout the city. On making Schick tests in 1,594 of the original 
positive cases six months after the administration of the toxin-antitoxin, 
they found that about 60 per cent. showed an absolutely negative test and 
about 20 per cent. showed only slightly positive tests. On testing many 
of these positive children again at the end of another six months without 
a second immunization, about 55 per cent. of them had become negative. 
This would indicate that the best period of time that should elapse fol- 
lowing the toxin-antitoxin before retesting would be approximately one 
year. In giving the Schick test to 113 preschool children six months 
after having given them the three doses of toxin-antitoxin without previ- 
ously giving them this test, 94 per cent. showed a perfectly negative test. 
While this is too small a number from which to draw conclusions it 
would tend to show that young children give a better response to the 
toxin-antitoxin than older children. 

in comparing the results of this work as represented by the number 
of cases and deaths from diphtheria for the eighteen months since the 
completion of the first demonstration (March 17, 1922), at which time 
58 per cent. of the school children had submitted to the demonstration, 
eighty-three cases and fourteen deaths have been reported among the 
children of school ages in the remaining 42 per cent., while among the 
school children tested and immunized there have been reported but seven 
cases, most of which on investigation proved to be Vincent’s angina in 
diphtheria carriers. There was one death, that of a boy, 12 years old, 
who received the three doses of toxin-antitoxin in March, 1922, had a 
positive Schick test six months later, and died in May, 1923. This 
case was complicated, and it is doubtful if his death was due to diph- 
theria, as 30,000 units of antitoxin given intravenously the day following 
the onset had no effect on the disease, the boy dying five days later of 
what would appear to be a general septic condition rather than a pure 



























380 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


toxemia. Even if these cases were all admitted as diphtheritic patients 
the comparison is most striking. 

Similar results are being borne out in smaller communities, namely, 
Seneca Falls and East Syracuse, each with a population of about 6,000, 
In Seneca Falls there was only a single case of diphtheria during the 
last school year, this work having been done the previous school year. 
The average number of cases for the previous five years was twenty-two, 
In East Syracuse a demonstration was made in February and March, 
1923. For the eighteen months just previous to this time, 144 cases of 
diphtheria had been reported with eight deaths. For the last five months 
not a single case of diphtheria has occurred in that village. 

In Syracuse, in which 7,358 school children were given the Schick 
test during last January and February, and 81 per cent. of the positive 
cases immunized, the cases and deaths have decreased more than 50 per 
cent. this year. While they cannot claim that all of this result is due to 
the toxin-antitoxin immunization, the contrast is so striking as to lead 
them to believe that it is the principal factor. 

Zingher *° reports that after using different mixtures of diphtheria 
toxin-antitoxin, containing between 3 and 6 L-+- doses per cubic centi- 
meter in the schools, they found that mixtures with the larger number 
of L+ doses were not more efficient than those with the smaller number 
of L+ doses, as long as the mixtures were equally toxic (under- 
neutralized). In fact, mixtures with the smaller number of L+ 
doses per cubic centimeter, but showing greater toxicity for the guinea- 
pig, gave better immunity results than those with the larger number, 
which were more neutralized. Several mixtures of toxin-antitoxin, 
containing from 1/20 to %4 L+ doses of toxin per cubic centimeter were 
prepared, some of these being slightly more toxic than others. After 
using these mixtures in a large number of schools, a standard mixture 
was adopted with a definite fraction of an L+ dose of toxin per cubic 
centimeter. This standard mixture was taken to be one containing 
1/10 L+ per cubic centimeter and representing about 4 minimum 
lethal doses of our toxin. 

The new mixture of toxin-antitoxin, containing 1/10 L+ per 
cubic centimeter gives excellent immunity results, if it is under- 
neutralized and prepared so as to correspond in its toxicity to a given 
standard. This standard of toxicity should be such that a 5.0 c.c. 
will cause acute death of a guinea-pig in from five to six days, 3.0 cc. 
will cause death in from six to ten days, and 1.0 c.c., paralysis in from 
fifteen to eighteen days and death in from eighteen to twenty-five days. 


26. Zingher, A.: Results of Active Immunization with New Mixture 
(1/10 L+) of Toxin-antitoxin in Public Schools of New York City (Manhattan 
and Bronx), New York State J. M. 24:49 (Feb. 1) 1924. 
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The local and constitutional reactions with the new type mixture 
(1/10 L+) are only slight and compare favorably with those noted 
with the old type mixtures (3 to 5 L+-). The new type mixture can 
be given even to older children and adults without the fear of causing 
any marked local disturbance. 

Three doses of 1 c.c. each are given at intervals of seven to 
ten days. The intramuscular is preferable to the subcutaneous 
injection and is usually given in the arm. Freshly diluted toxin in 
three doses of 1/10 minimum lethal dose each gave much poorer immu- 
nity results than were obtained even with the less toxic mixtures of 
toxin-antitoxin. There should not be less than 1/10 L+ of toxin in 
each cubic centimeter of the new type mixture of toxin-antitoxin. The 
results show that toxoid can give rise to antitoxic antibodies and that it 
is probably an important factor in active immunization. 

Park *? gives the results of the antidiphtheria campaign in New York. 
In 1923, the mortality from diphtheria in both the city and the state was 
less than one half of what it was five years ago when the work was 
begun, and the same is true for other places. The statistics for the city 
are seen in the following table: 


Tas_eE 2.—Diphtheria: Incidence and Mortality, 1919-1923 








Year Cases Deaths 
+ Lee Rge Pe. En. «a ene SP RMD 14,014 1,239 
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SS atk ie at ets buna. eee aee cai 10,427 874 
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It is recognized that all this improvement cannot be due to the anti- 
toxin injections. The health department has tested and treated about 
500,000 school children and about 50,000 children of preschool age. 
They do not know how many little children have been injected by private 
physicians. Every school child has taken home a circular to its parents 
requesting that the child be immunized and also speaking of diphtheria 
antitoxin. About one half of the school children have been immunized, 
and this certainly blocks the passage of infection from one home to 
another. Families know more about diphtheria because of these circu- 
lars and because of the decision that the parents had to make. It is, 
therefore, the combining effect of the immunizing doses by the health 
department medical inspectors and by private physicians, together with 
the general education of the people of the city and state of New York 
that has brought about this striking reduction in morbidity and mortality. 


— 


27. Park, W. H.: Use of Diphtheria Toxin-Antitoxin and Antitoxin in Pre- 
vention and Treatment of Diphtheria, J. Florida M. A. 11:59 (Sept.) 1924. 
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We have the means of ridding the community of diphtheria. It depends 
whether we can bring the people to accept these means and whether the 
health department and private physicians think it worth the cost and 
trouble to carry out immunization. As to antitoxin, Park is sure that all 
are agreed that we must impress on the people the importance of its 
prompt use. 

Keister ** points out that the problems met with in carrying out this 
work in rural communities are somewhat different from those in cities. 
Some of the difficulties in the country are: 

1. The difficulty of transportation over poor roads frequently and for 
long distances and often in bad weather, which makes it necessary to 
make as few trips to a single school as possible. 

2. Indifference of the public toward all public health measures, espe- 
cially something new, and lack of sufficient cooperation, particularly 
when there is no imminent danger of contracting diphtheria. 

3. Ignorance regarding disease and the use of serums, etc., and the 
difficulty in explaining the value of the Schick test and the use of toxin- 
antitoxin. 

4. The fear of local reactions as a result of the treatment. 

It is largely because of these difficulties that the authorities in Albe- 
marle County do not feel justified in insisting on a preliminary Schick 
test, even though such a procedure may be desirable and more scientific. 

During 1922, 2,476 injections were given, and in 1923 to date 294 
injections, making a total of 2,770 injections and without a single serious 
complication. At first the preparation used frequently gave some rather 
strong local reactions, which were temporary, especialiy in older children, 
but in the case of the new, less toxic preparation, the reaction has been 
practically nil. The latter result has aided greatly in securing the confi- 
dence of the children and carrying on the work. 

Neff ”° lists the following methods which a community may adopt 
in immunizing its children: 

1. The county medical society should inform the school boards of 
the safe methods by which the school population may be rendered 
unsusceptible to diphtheria. When the school authorities have consented 
to an active campaign for diphtheria prevention, they should notify the 
parents that their children should be taken to their physicians who will 
have a supply of toxin-antitoxin in their offices. The physician may give 
the three doses at his office or he may visit the home so as to make it 
more convenient and sure that each child will be immunized. A card 
is given each school child who has been given the toxin-antitoxin. 


28. Keister, W. S.: Value of Diphtheria Toxin-Antitoxin in Rural Communi- 
ties, Virginia M. Month. 50:759 (Feb.) 1924. 

29. Neff, F. C.: State-wide Prevention of Diphtheria, J. Missouri M. A. 
21:297 (Sept.) 1924. 
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2. Families who are indifferent or indigent may then further be 
urged to take their children to one of the physicians in the community, 
or an immunization clinic may be maintained by the local health board 
at its office or at intervals in a school building. County nurses may be 
used in visiting the entire population and arranging for the visit to the 
immunizing station. The time has come when the local health boards 
and the practicing physician must make the practice of smallpox and 
diphtheria immunization an active procedure in each community. The 
number of deaths from these diseases is high and is absolutely pre- 
ventable. 

3. The public is indifferent to prophylactic vaccination except during 
an epidemic, but in the case of diphtheria a certain time should be set 
aside each year when these “vaccinations” should be featured by an 
intensive campaign. A concerted effort on the part of the state medical 
association, the state board of health, the county units of both the state 
association and the board of health, will bring to the community the need 
of the work and assistance in starting it. 

Earle *° states that he has done the medical work for more than thirty 
years for a large orphanage now numbering 1,200 children. Five years 
ago they had eighty-five cases of diphtheria with seven deaths. Imme- 
diately after this epidemic, Earle began to make Schick tests and to 
immunize with toxin-antitoxin mixtures. Since that time they have not 
lost a child with diphtheria. During the three months previous to this 
report, a small epidemic afforded the author an interesting opportunity 
to study the incidence of diphtheria in this school with reference to the 
accuracy of the Schick test and the effect of the toxin-antitoxin mixtures. 
In the course of this epidemic he tested 462 children. Of the 462 chil- 
dren, +28 had a negative Schick test. Among the 428, only one developed 
a throat lesion that could possibly be diphtheria. The remaining thirty- 
four had a positive Schick test, and of these, seventeen, or 50 per cent., 
developed diphtheria. Of the eighteen patients with diphtheria five 
never had received toxin-antitoxin. One case developed in a child eight 
months after three toxin-antitoxin injections. All the other cases devel- 
oped less than five months after receiving toxin-antitoxin injections. 

In his experience three doses of toxin-antitoxin will immunize 85 
per cent. of susceptible children. The persistent use of toxin-antitoxin 
will ultimately immunize all. Several children have required three 
rounds of toxin-antitoxin, that is, nine doses before getting the desired 
effect. In this series the administration of toxin-antitoxin to children 
was devoid of danger. Only three small abscesses developed in about 
4,000 injections. 


30. Earle, C. A.: Illinois M. J. 45:196 (March) 1924. 
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In Edinburgh, during the last five years, according to Benson, 
they have isolated 5,154 cases of diphtheria, including 687 carriers. Out 
of this number, 330 deaths occurred. While only 24.3 per cent. of the 
5,000 odd cases occurred in children under 5 years of age, this age 
period accounted for no less than 60 per cent. of the total deaths. On 
the other hand, 75 per cent. of the cases occurred in children of school 
age and in adults with, fortunately, a diminished mortality rate. 

In all, 3,457 adults and children have been tested since November, 
1923, of whom 2,925 have been school children and 532 inmates of 
various institutions, excluding the City Hospital. Of these, 1,273 had 
a negative and 2,184 had a positive Schick reaction. 

The results obtained during the investigation of 600 families, each 
of two to five members, may be seen in Table 3. 


TasLe 3.—Results of Investigation of Six Hundred Families 


No. of families whose members all gave negative Schick test 

No. of families whose members all gave positive Schick test 

No. of families in which younger members gave positive Schick test and older 
members negative Schick test 

No. of families in which younger members gave negative Schick test and older 
members positive Schick test 


Total number of families tested 





Of 245 children who gave a history of having suffered previously 
from diphtheria, 118, or 48 per cent., had a positive Schick test. 

In the 160 children under 5 years of age who have undergone 
immunization, the almost entire absence of reactions was a very satis- 
factory feature. 

From an analysis of 5,000 tests one may expect to find that on an 
average about 75 to 80 per cent., 60 to 65 per cent. and 50 to 55 per cent. 
of lower middle class and poor class Edinburgh children at the age 
periods of 1 to 5, 5 to 10 and 10 to 15 years, are susceptible to diphtheria. 
Dispensing with the control test in children under 10 years of age has 
not given rise to any serious difficulties, and when the skilled staff is 
limited, and numbers to be dealt with very great, is a measure well worth 
serious consideration. In the retest following active immunization, the 
control test is indispensable. Susceptibility to diphtheria tends to 
decrease (1) as age increases and (2) as we descend in the social 
scale. Almost one half of those who have had an attack of diphtheria 
remain susceptible to the disease, as evidenced by the positive Schick 
reaction. Nine tenths of some 2,000 susceptible children completed the 
full immunizing course of three toxin-antitoxin injections. No alarming 


31. Benson, W. T.: Diphtheria Prevention: Schick Test and Active Immu- 
nization in Various Schools and Institutions in City of Edinburgh, Lancet 2:949 
(Nov. 8) 1924. 
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or permanent ill-effects were produced in any one of the 2,104 children 






and adults immunized. Absenteeism ascribed to the effects of the toxin- 
antitoxin administration varied to a remarkable degree at different | 

schools, being more in evidence in the poorer class than in the better | 
class schools. In different groups of children who originally had a posi- : 






five to seven months of completion of a course of three weekly injections 
of 1 cc. of toxin-antitoxin mixture. There are indications that 
a better immunity result following toxin-antitoxin administration 4 
is likely to be obtained in a group of children in which positive Schick : 
reactors are few in number and the reactions faint or moderate in 
intensity, than in a group in which positive Schick reactors are numerous 
and reactions brilliant. In the latter group either a longer period of 
time than six months will have to be allowed for the development of 
immunity, or else the primary immunizing course will have to be sup- 
plemented in a very considerable number of cases by one or more 
injections of toxin-antitoxin mixture some months later. 

Ker and McGarrity ** state that during the period, September, 1922, af 
to February, 1924, 2,176 persons received the Schick test at the Edin- 
burgh City Hospital. Ages ranged from a few months to 50 years. 
The group included patients suffering from scarlet fever, measles, 
whooping cough, surgical tuberculosis, erysipelas, chickenpox, puerperal 
fever, meningitis, all the hospital nurses, maids of the domestic staff, 
students, resident medical officers and children of the staff. Of the 
1,198 patients with scarlet fever, 62.1 per cent. were positive; of the 
164 patients with measles, 73.7 per cent. were positive; of the 134 
patients with whooping cough, 55.9 per cent. were positive. Of the 
293 students, 61.7 per cent. were positive; of the 196 nurses, 64.7 per 
cent. were positive, and of 55 maids, 38.1 per cent. were positive. 

Fifty-five diphtheria patients were tested on admission, and a def- 
inite positive result was obtained in fifty-four. All tested had definite 
clinical and bacteriologic diphtheria, and it was naturally expected that 
all would be positive. It is interesting to note that the subsequent 
course of the one negative case led to a suspicion that an error in diag- 
nosis may have been made, and that in reality the case was one of septic 
infection occurring in a carrier. Of 157 patients who gave a history of 
having suffered previously from diphtheria, 46.4 per cent. had positive 
reactions and were regarded as being susceptible to the disease. 

Sanford and Metcalf ** discuss the results of the Schick test at a 
private school for boys with an enrolment of approximately 400. Prac- 


tive Schick test, from 41 to 91 per cent. developed immunity within } 
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tically all of the boys come from families who have not lived in the 
congested parts of the city. Most of their school life has been spent 
in boarding schools, and their summers have been spent away from the 
city. They formed what might be called an “isolated” group, or one 
which had not had the opportunity to acquire an immunity to this disease 
as is supposed to be the case with children who have lived in the thickly 
settled parts of a large city. 

During the first week of October, 1922, the Schick test was given 
to 379 boys; of these, 328, or 86.5 per cent., gave a positive reaction. 
Twenty-three, or 6 per cent., gave a doubtful reaction, and only twenty- 
eight, or 7.5 per cent., gave a negative reading. Following the Schick 
test, toxin-antitoxin was given in a series of five doses, at intervals of 
one week. In May, 1923, another Schick test was done. There was a 
total of 259 boys who had received the entire five doses, and of these, 
225, or 86.8 per cent., gave a negative reading on the second test. 
Twenty-four others, or 9.2 per cent., gave a doubtful reading, leaving 
only ten, or 3.8 per cent., who remained positive. Before the first Schick 
test was given, a history of anaphylactic condition was taken, and the 
question arose as to the advisability of giving toxin-antitoxin to these 
boys. Fifty-two of the sixty-seven boys having a history of any of 
these conditions received the toxin-antitoxin and none of them had any 
unusual reaction. 

Stimulated by the early reports of Park and Zingher, in 1921 it 
was decided to conduct a similar campaign among the children in the 
public schools of Cleveland. After some preliminary experimentation, 
this work, described by J. E. McClelland,** seriously was begun in the 
fall of 1921 and has been continued since then without interruption. 

Only those children who brought signed permits were given the 
Schick test, and those in charge have found it advantageous to pass out 
the consent blanks at the beginning of the school year along with the 
blanks for the smallpox vaccination. In this way a greater number of 
permits were signed and returned. Children of the kindergarten and 
first grade only were tested. This limitation was decided on, first 
because the highest percentage of susceptibles is found among these 
younger children; second, because year by year these children pass 
along into the higher grades and of course carry their immunity along 
with them; third, because by limiting the work to these grades an 
economy of much time and material is effected, and fourth, because 
few local and constitutional reactions are encountered among the younger 
children. 

No control tests were made. Thus it is necessary to read the reac- 
tions but once, and this was done after an interval of one week. Orig- 
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inally the Schick test was made on one arm and a control test with 
heated toxin on the other. This necessitated two readings, the first 
within forty-eight hours to determine the number of pseudoreactions 
and the second after a week or ten days to read the positive reactions. 
Very few pseudoreactions were found among the young children, so it 
was decided to omit the control test entirely. 

From 1921 to 1922, 6,893 Schick tests were performed, the next 
year 10,658 and during the present year approximately 12,000. Two 
thirds of these have been positive. As has been pointed out by others, 
greatest susceptibility is encountered among the children of the well- 
to-do and least susceptibility among the children living in poor and 
congested districts. The former ran as high as 85 per cent. positive 
and the latter only 50 per cent. Those giving positive reactions have 
been immunized with three doses of toxin-antitoxin given at weekly 
intervals except when absence from school prevented. There have 
been no untoward results and, with the present mixture containing one- 
tenth + dose of toxin, very few local reactions have occurred. Last 
year the Schick test was made on 1,362 children who had been given 
toxin-antitoxin the previous year. Seventy per cent. gave negative 
reactions. Not all of these children, however, had received the full 
course of three injections. 

From New South Wales, Ferguson and Morgan * write that in 
two towns of less than 10,000 population each, 574 children were 
given the Schick test; in one town, 20.76 per cent. were positive; in the 
other, 31.5 per cent. Following the test, representations were made 
to the councils of the two towns that immunization of those susceptible 
should be undertaken. Arrangements were made and a number of 
children have been inoculated with toxin-antitoxin mixture. The trial 
investigations have proved the readiness of the practical application of 
the test and it is intended to extend the operations to other towns. 

Metcalfe ** reports the results of the Schick tests on Thursday 
Island. The medical records of this small island show few cases of 
diphtheria since 1883. Of 156 tests on children between the ages of 4 
and 15 years, 151, or 96.8 per cent., gave positive reactions. This group 
has evidently never been exposed to diphtheria and consequently has 
not developed an immunity against it. 

Tonina ** immunized 272 school children by intradermal injection 
of toxin-antitoxin. The Schick test was positive in 48 per cent. The 
health authorities are urging the public to take advantage of this means 


35. Ferguson, E. W., and Morgan, E. L.: Schick Reaction in Country Schools 
in New South Wales, M. J. Australia (supp.) 1:295 (May 10) 1924. 

36. Metcalfe, A. J.: Schick Test at Thursday Island, M. J. Australia 1:111 
(Feb. 2) 1924. 

37. Tonina, T. A.: Vaccination against Diphtheria, Semana méd. 1:1154 
(June 12) 1924, 
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for immunization of the predisposed, stating that the mortality of 
diphtheria in 1923 amounted to 25 per cent. of those attacked. 

After experiencing difficulty in stamping out a previous epidemic 
of diphtheria, Pattison ** states that it was decided to give the Schick 
test to the children and the staff at the King Edward VII Hospital for 
Crippled Children at Sheffield. Of eighty-nine children between 6 and 
15 years of age fifty-eight gave negative, and thirty-one positive reac- 
tions. Of fourteen members of the nursing staff, thirteen gave a 
negative and one a positive reaction. 

Since November, 1921, every child admitted to the Denver Orphans 
Home has received three injections of toxin-antitoxin. No Schick tests 
were given before or after the injections because of rapid change of 
population. At the time of this outbreak of diphtheria, described by 
Forbes and Green,*® 135 children from 6 months to 15 years of age 
and a personnel of twenty-three adults were in residence. There were 
eleven cases of diphtheria, but only seven of the eleven were clinically 
typical of diphtheria. Six of the eleven showed a negative Schick reac- 
tion. The routine administration of toxin-antitoxin insures a low mor- 
bidity and mortality. There were only eleven cases, of which two were 
extremely doubtful, and no deaths or complications. It is not a safe 
or economical procedure to omit the Schick test after the administration 
of toxin-antitoxin. Fifteen cases, or 16.8 per cent., of those immunized 
six months or more before the epidemic had a positive Schick reaction. 
This high percentage may have been due to faulty technic in the per- 
formance or reading of the test or to poor toxin-antitoxin. 

The possibility of persons who have a negative Schick test developing 
diphtheria must always be kept in mind. Of the eleven cases recorded, 
six had a negative Schick reaction, but only three of these were typical 
of pharyngeal diphtheria and one received no antitoxin. A group of 
five children presented both positive Schick tests and positive throat 
cultures but developed no diphtheria. All of the typical clinical cases 
still had their tonsils and 43.67 per cent. of the contacts showing positive 
cultures had tonsils. There is no evidence that immunization increased 
the liability to the carrier state. Without immunization they would 
unquestionably have had a higher morbidity. The tonsil and adenoid 
operation and small group isolation proved the most effective means of 
halting the epidemic. 

Several attacks of diphtheria have been reported in persons who 
had a negative Schick test. I have seen only one. The Schick test is 
not infallible, but it is a reliable index of immunity to diphtheria, and 
these few reports of its failure should not detract from its usefulness. 


38. Pattison, C. L.: Schick Test and Toxin-antitoxin Injections for Diph- 
theria, Brit. M. J. 1:954 (May 31) 1924. ; 

39. Forbes, R. P., and Green, B.: Epidemic of Diphtheria in Immunized 
Group of Children, Arch. Pediat. 41:631 (Sept.) 1924. 














CROOKS—DIPHTHERIA 389 





Darré, Loiseau and Laffaille *° state that the antigenic power of 
anatoxin is very marked, especially in subjects having already an appre- 
ciable amount of antitoxic power (Schick negative) before vaccination ; 
in other persons the Schick reaction becomes negative after a single 
injection of 0.5 c.c. There is very little reaction, either local or general 
—the only case of a severe reaction was observed in an adult. These 
first results on ten patients who were given anatoxin have encouraged 
the authors to vaccinate a larger series of infants, and these results will 
be reported later. 

According to Zoeller,** tests with Ramon’s diphtheria anatoxin may 
be positive in cases in which the Schick test is negative, and negative 
in cases in which the Schick test is positive. When an anatoxin reaction 
is positive, it indicates a stage of partial immunity. 

Martin ** gives the results of the investigation of the committee 
on Ramon’s anatoxin. One injection of 0.5 c.c. causes a negative 
Schick test in about 30 per cent of subjects. If it is followed by 1 c.c. 
in two weeks, the percentage of the immune rises to 88 per cent. A 
third injection. this time of 1.5 c.c. after another two week interval 
immunizes practically everybody (98.5 per cent.). The reaction is 
slight, and marked discomfort occurs only in patients with Schick’s 
pseudoreaction. 

Henseval and Nélis ** point out that anatoxin contains a large amount 
of toxoids, which may explain its antigenic action, more pronounced 
than in the heated toxin, and other antigens. Their evidence confirms 
the view that the use of anatoxin in man does not seem to cause any 
appreciable disturbances. 

Lereboullet, Boulanger-Pilet and Lelong ** employed the diphtheria 
anatoxin skin test in children, and found the same phenomena as 
Zoeller found in adults. They agree that the reaction reveals a special 
hypersensitiveness to the proteins of the diphtheria bacillus. It testifies 
to an incomplete immunity, diphtheria allergy. They believe that 
Zoeller’s test, like the Schick test, should be introduced into current 
routine practice. It does not parallel, but supplements the Schick 
reaction. 






40. Darré, H.; Loiseau, G., and Laffaille, A.: Diphtheria Anatoxin in Immu- 
nization, Bull. et mém. Soc. méd. d. hép. de Paris 48:729 (May 16) 1924. 

41. Zoeller, C.: Diphtheria Anatoxin Test, Compt. rend. Soc. de biol. 91:165 
(June 27) 1924. 

42. Martin, L.: Diphtheria Immunization with Anatoxin, Bull. Acad. de méd. 
91:523 (April 29) 1924. 

43. Henseval, M., and Nélis, P.: Anatoxin in Vaccination against Diphtheria, 
Compt. rend. Soc. de biol. 91:902 (Oct. 24) 1924. 

44. Lereboullet, P.; Boulanger-Pilet, G., and Lelong, M.: Zoeller’s Anatoxin 
— in Children, Bull. et mém. Soc. méd. de hdp. de Paris 48:1378 (Oct. 17) 
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Kassowitz,*® in 182 children, made parallel Schick and skin tests with 
concentrated diphtheria toxin, using Pirquet’s instrument. The readings 
after forty-eight hours were practically identical with both technics, 
He recommends the cutaneous method for examination of larger num- 
bers of children. Schick made his first tests with it, but abandoned it 
later for the supposedly more exact intracutaneous injection. 

From half an hour to twenty-four hours after the injection of diph- 
theria antitoxin, the Shick test was given to thirty-six persons suffering 
from diphtheria; the test was positive in 58.3 per cent. according to 
F. Brito.*® When the test was given to twenty-three persons before the 
injection, 95.7 per cent. were positive. The Schick test proves positive 
most frequently in children from 2 to 6 years of age. 

Bohme and Riebold ** inoculated guinea-pigs on the skin with living 
diphtheria bacilli and produced immunity. Similar experiments on 
sixty-two persons seem to demonstrate the harmlessness of the method. 

H. and L. Hirszfeld and Brokman ** made the Schick test in fifty 
families (in both parents in forty-two) with 105 children. The blood 
groups were previously determined. They found that in this small 
material a predisposition was present in the children whose blood group 
was identical with that of a predisposed parent. Every blood character 
may carry immunity or predisposition with it. They believe that there 
is an immunobiologic inferiority of susceptible children from susceptible 
parents when compared with the predisposition of susceptible children 
from immune parents. 

During a period of more than one year, 113 children from 2 to 15 
years of age, in a surgical ward in which diphtheria occurs sporadically, 
were studied by Lereboullet and Joannon,*® who attempted to determine 
the percentage of spontaneous immunization. They report 22 per cent. 
positive Schick reactions. The Schick reaction was not positive in any 
of the children after they had been in the hospital a year. The result 
of the Schick test did not change from negative to positive in any case, 
but in three out of sixteen a positive reaction changed to a negative. 
The length of stay in the hospital was an important factor. The age 
of the child apparently did not matter. The authors conclude that 
attacks of mild acute tonsillitis aid in the immunization process in the 
hospital. 


45. Kassowitz, K.: Cutaneous Diphtheria Test, Klin. Wehnschr. $:1317 (July 
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46. Brito, F. d’A., Jr.: Research on Shick Test, Compt. rend. Soc. de biol. 
91:230 (June 27) 1924. 

47. Bohme, W., and Riebold, G.: Diphtheria Immunization, Miinchen. med. 
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48. Hirszfeld, H.; Hirszfeld, L., and Brokman, H.: Heredity of Predisposi- 
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15) 1924. ; 
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Dold *° emphasizes the sometimes forgotten fact that Behring, in 
1913, proposed the toxin-antitoxin method of immunization against 
diphtheria. 

Steele ** reports a case of serum sickness following administration 
of toxin-antitoxin mixture. Because of the rarity of serum reactions 
following toxin-antitoxin administration this case is reported. A mix- 
ture containing the 3 L+ dose of toxin was used. 

I have seen one similar case in a young physician during the period 
when we were using the antitoxin mixture containing the 3 L+ dose 
of toxin. Since we have been using the 0.1 L+ dose there have been 
no serious reactions. 

Hitchens ** quotes from a volume on diphtheria by Andrews and 
others (1924), recently published by the British Medical Research 
Council : 

The prophylactic injection of antitoxin should, therefore, be looked upon as a 
weapon for use in serious emergencies, which are rare, and even then as a 
palliative which may leave the state of emergency to develop again in three 
weeks. It will be a matter for individual consideration whether in any particular 
case it is not more satisfactory to proceed at once along the lines of separation 
and active immunization of susceptibles by means of Schick’s test and toxin- 
antitoxin mixtures rather than to establish a sense of security which is sometimes 
false. 

In offering such destructive criticism of a procedure which has 
failed to reduce materially the incidence of diphtheria during the last 
twenty-five years, Hitchens states that he does so the more freely since 
he has confidence that there is now a more promising method. While 
active immunization of large sections of the population involves tre- 
mendous labor, it is effective wherever it is faithfully applied. Further- 
more, those who are willing to take the trouble are the ones who are 
directly benefited. 

Every case of diphtheria can be used to push forward the campaign 
for the more widespread application of active immunization, and a plan 
for the management of the disease should take this into consideration. 
On this basis and as a result of the study of reasons for the failure of 
passive prophylaxis to reduce the incidence of diphtheria, and of certain 
practical and theoretic objections to its application, the following is sub- 
mitted as a plan for the management of diphtheria. 


METHOD 


1. The patient, immediately on the establishment of probable diag- 
nosis, will receive an adequate dose of diphtheria antitoxin and be placed 


50. Dold, H.: Toxin-Antitoxin Immunization against Diphtheria, Deutsch. 
med. Wchnschr. 50:477 (April 11) 1924. 

51. Steele. H. M.: Case of Serum Sickness following Administration of 
Toxin-antitoxin Mixture, J. A. M. A. 82:1262 (April 19) 1924. 

52. Hitchens, A. P.: Is the Routine Prophylactic Use of Diphtheria Anti- 
toxin Justified? Am. J. Pub. Health 14:855 (Oct.) 1924. 
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in isolation. Cultures may be made from the seat of the disease for 
confirmation of the diagnosis. When the diagnosis is settled clinically 
or bacteriologically, or both, consider the removal of the patient to a 
hospital. Return to the proper health authorities whatever information 
may be required by local regulations. 

2. Make a list of other members of the household and of probable 
contacts outside the domicile. Record especially their ages, and any 
knowledge possessed concerning their susceptibility to diphtheria. The 
nature and extent of this survey will depend on circumstances; army. 
navy and institutional outbreaks will require obvious modifications, 
Gather all information possible which may lead to the identification of 
the source of infection, that is, other cases, general prevalence and 
character of the outbreak. 

3. Inspect carefully the throats of the probable contacts listed and 
search for any symptom of diphtheria. Those showing lesions or symp- 
toms will be immediately treated as patients. Make cultures from the 
nose and throat of each member of the group and extend this survey 
beyond the group listed as rapidly as time and the indications permit. 
Isolate carriers of virulent bacilli and examine them twice each day. 
The first evidence indicative of diphtheria will call for an immediate 
therapeutic dose of antitoxin. Persons known to possess antitoxic 
immunity who are not carriers will require no further consideration. 

4. If any of the probable contacts are so young, or are children so 
intractable as to make inspection of their throats a practical impossibility, 
and they are not known to be immune, inject them immediately with 
1,000 units of diphtheria antitoxin. Previous to making the injectiun, 
ascertain whether or not they have ever shown symptoms of an allergic 
state toward any protein, and especially with regard to horses, and inject 
a tiny amount of the serum intracutaneously to test for intolerance to 
horse serum. In case hypersensitiveness is discovered, withhold the 
serum until it is indicated for treatment; then attempt desensitization 
treatment. Attend all persons injected with antitoxin:as though they 
were patients and release them only when two negative cultures have 
shown that they are not carriers of virulent bacilli. 

5. Make Schick tests on all the others on the list except those known 
to be immune. Extend the survey of susceptibility to outside persons, 
making it as inclusive as conditions will permit. 

6. Examine those contacts given the Schick test carefully twice each 
day for seven days and if any one of them exhibits symptoms indicative 
of diphtheria, treat him immediately as a diphtheria patient (see 1 
and 3). 

7. At the end of from four to seven days begin the immunization, 
with toxin-antitoxin mixture, of all persons found susceptible. About 
from four to six months after the third dose test them again for 
susceptibility. 
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8. As convalescence begins, release cultures from both nose and 
throat of patients should be made. If the carrier state is protracted, the 
cultures isolated should occasionally be tested for virulence; surgical 
interference should be called on to aid in the elimination of virulent 
bacilli should they tend to persist. This may involve the removal of 
tonsils or adenoids or a nasal operation. The contact carriers should 
receive the same attention. 

9, Convalescent and contact carriers should be kept in isolation until 
two consecutive cultures taken at about three day intervals from both 
nose and throat fail to reveal the presence of virulent diphtheria bacilli. 

This plan will be varied by circumstances. A milk-borne epidemic, 
for instance, will show definite characteristics and call for the identifica- 
tion of the source. 

A discussion of the use of diphtheria antitoxin for prophylactic 
purposes indicates that the field of this remedy is a narrow one. Diph- 
theria antitoxin is so ptrfect a therapeutic agent that it is safe to wait 
until the disease has manifested itself except possibly in the case of 
certain young children, provided those who have been in dangerous con- 
tact with the disease are meanwhile under careful observation. Diph- 
theria antitoxin is not a substance which should be administered in a 
routine manner or when there is not a clear indication for its use. Its 
administration may be followed by immediate or remote consequences of 
a disagreeable and possibly of an alarming or dangerous nature. 
Through masking the freshly produced carrier state among contacts, the 
routine use of antitoxic prophylaxis without subsequent cultural studies 
might be a potent factor in maintaining the prevalence of diphtheria. 
Active immunization, on the other hand, is full of promise and the 
occurrence of a case of diphtheria provides the strongest possible argu- 
ment for the extension of its application. 

Okell, Eagleton and O’Brien ** outline a method for the control of 
diphtheria in an institution : 

1. Make Schick tests on all patients. 

2. If possible, swab the throat and nose of all patients. 

3. The next day isolate all those who have negative Schick reactions. 

+. For a few days see all those who have positive Schick reactions 
twice daily. 

5. Test for virulence all positive swabs from those with negative 
Schick reactions; release avirulent carriers but isolate all virulent 
carriers. 

6. Commence at once to inject toxin-antitoxin mixture into all those 
with positive Schick reactions. 


53. Okell, C. C.; Eagleton, A. J., and O’Brien, R. A.: Rapid Control of Diph- 
theria Outbreaks in Institutions, Lancet 1:800 (April 19) 1924. 
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The report of unfortunately rather serious reactions following the 
administration of frozen toxin-antitoxin mixture was given such wide- 
spread publicity that it was feared the whole plan of immunization 
was endangered. However, since the thorough investigations which 
followed this accident have shown that there is little or no danger from 
a standard fresh product, especially the toxin-antitoxin mixture con- 
taining 1/10 L + dose of toxin, as recommended by Park, it is felt that 
the general practitioner need have no hesitancy in immunizing his 
patients against diphtheria. 

Early in the last week of January, 1924, an experience due to a 
veculiar set of unique and fortuitous circumstances occurred which could 
not have been anticipated by the application of any knowledge then 
existing. In two towns in Massachusetts, two different lots of diphtheria 
toxin-antitoxin mixture, after having suffered prolonged exposures 
to unusually low temperatures, were injected into a total of fifty- 
four children for the purpose of immunizing them against diphtheria, 
and produced severe reactions in forty-two of them. Both the local and 
the systemic reactions were typical of diphtheria intoxication. All the 
facts strongly suggested the hypothesis that the exposure to tempera- 
tures below freezing had caused the antitoxin to dissociate from the 
toxin, leaving free toxin present in the mixture. In order to determine 
the validity of this hypothesis, experiments were made by White and 
Robinson,** who summarized their results as follows: 


The exposure of toxin-antitoxin mixtures to temperatures of 10 F. or less 
for periods of six hours or more causes a turbidity which arises from the sepa- 
ration and precipitation of antitoxin and, possibly, other substances. In the case 
of one L + mixtures there is associated with the physical change an increase of 
toxicity due to freed toxin. 

Kirkbride and Dow °° state that under the conditions of these experi- 
ments as determined by the usual test of toxicity, there is no evidence 
of increased toxicity of the mixture, which can be definitely attributed to 
dissociation of the toxin and the antitoxin as a result of freezing. 

Anderson and Leonard ** report extensive experiments. 

Fifteen lots of diphtheria toxin-antitoxin mixtures containing three L + doses 
of toxin, prepared with a highly refined globulin in which 0.3 per cent. tricresol 
was used as a preservative, showed no increase in toxicity after freezing. 

Eight lots of diphtheria toxin-antitoxin mixture, prepared with a highly 
refined globulin, containing one-tenth L + dose of toxin, 0.3 per cent. triscresol 
being used as a preservative, developed no increase in toxicity after freezing. 
Mixtures of diphtheria toxin-antitoxin prepared as stated above became, on the 
average, less toxic after freezing. 
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Mixtures prepared with three L + doses of toxin, with 0.3 per cent. tricresol 
and made with an antitoxin that had been concentrated without the use of heat, 
showed an increase in toxicity after freezing. Diphtheria toxin-antitoxin mix- 
tures prepared with unconcentrated antitoxin with three L + doses of toxin, 0.3 
per cent. tricresol or 0.5 per cent. phenol being used, increased in toxicity after 
freezing. 

Diphtheria toxin-antitoxin mixtures similarly prepared, one-tenth L + dose 
of toxin being used, showed no increase in toxicity after freezing. Diphtheria 
toxin-antitoxin mixtures prepared with unconcentrated antitoxin, with three L + 
doses of toxin, chlorbutanol or chloroform being used, or without a preservative, 
showed no increase in toxicity after freezing. 

Diphtheria toxin, after freezing at minus 5 C. for forty-eight hours, showed 
a decrease in toxicity. 

In the mixtures prepared with unconcentrated antitoxin containing three L + 
doses of toxin, with tricresol as a preservative, and subsequently frozen, there 
became disassociated approximately twenty minimal lethal doses of toxin. This 
free toxin was neutralized by the addition of diphtheria antitoxin or the simul- 
taneous administration of antitoxin, so that acute death was prevented; but 
paralysis and local reactions sometimes developed. 

In no instance was there found an increase in toxicity after freezing of mix- 
tures of diphtheria toxin-antitoxin made with a refined antitoxin or globulin, 
according either to the old or to the new formula. 

Freezing of a 3 L + dose mixture of toxin-antitoxin containing 0.3 per 
cent. tricresol, prepared with an antitoxin concentrated without the use of heat, 
resulted in an increase in toxicity of the mixture. Freezing of mixtures of toxin- 
antitoxin made with unconcentrated antitoxin and containing three L + doses of 
toxin in which tricresol or phenol is used as a preservative, results in an increase 
in toxicity of the mixture. 

Freezing of such mixtures in which chlorbutanol or chloroform is used as a 
preservative, or in which no preservative is used, does not cause an increase in 
toxicity of the mixture. 

Only highly refined antitoxin or globulin should be used in the preparation 
of diphtheria toxin-antitoxin mixtures. 

Mixtures of diphtheria toxin-antitoxin containing one-tenth L + doses should 
be the only formula permitted. 


DIAGNOSIS AND TREATMENT 


Caiger ** and his associates carried out a series of investigations to 
check the clinical and laboratory diagnosis of diphtheria. On 520 
patients the laboratory and clinical diagnosis agreed in 97.5 per cent. of 
instances. On eleven, or 2.5 per cent., the laboratory diagnosis was 
against diphtheria, while the clinical evidence was in favor. Of 529 
patients sent in as diphtheria subjects, 59 per cent. were confirmed, and 
41 per cent. could not be confirmed. The close agreement between the 
clinical and laboratory diagnoses was encouraging. 

For some years the mailing case outfit for diphtheria cultures, which 
is furnished to physicians by the laboratory of the Department of 
Health, New Haven, Conn., as reported by Bartlett and Bransfield,™* 
has included two vials of Loéffler’s serum and two sterile swabs, each in 
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a separate envelop. The vials have screw caps and the tops are 
paraffined on the outside to prevent the serum from dryirg. One of 
the envelops and one of the vials are labeled “throat” and the other 
envelop and vial are labeled “nose.” The physician is requested to 
take a culture both from the throat and from the nose, to make imme- 
diately a plant from each in the appropriate vial of serum and to replace 
each swab in its envelop and to send these, together with the vials, to 
the laboratory. After the outfit is received at the laboratory, another 
culture on Loffler’s serum is planted from each one of the swabs. In 
this way four cultures are made from the swabs taken at the same 
time from each case, two cultures from the throat and two from the nose. 

The results of 9,327 sets of cultures for diphtheria are given in which 
in each case one culture from the nose and one from the throat were 
planted by the physician and duplicate cultures from the same swabs 
were planted in the laboratory. Of these, 2,687 were positive in some 
one or more of the four cultures. If a single culture had been planted 
in the laboratory from the swab from the throat, only 42.4 per cent. of 
these positive cases would have been detected. Next to the planting of 
the entire four cultures the best results were obtained when the physi- 
cian made cultures from both nose and throat, by which means 78.4 per 
cent. of the positive cases were found. 

Mullin ®® quotes the antitoxin dosages used by von Bie of the Bleg- 
dam Hospital and the Danish State Serum Institute at Copenhagen : 

1. Patients with “slight membrane” get no antitoxin. 

2. Patients with “membrane of less than medium extent” (does not 
quite cover tonsils) receive from 4,000 to 8,000 units on admission. The 
injection is not repeated on the following days unless the membrane 
spreads. 

3. Patients with membrane of medium extent (covering the tonsils) 
receive from 16,000 to 20,000 units when admitted. The injection is 
not repeated on the following days unless the membrane spreads. 

4. Patients with “membrane of greater than medium extent” under 
10 years of age get 32,000 units on admission, and when 10 or more 
they get 40,000 units on admission. If the membrane has not decreased 
the next day the same dose is repeated. 

5. Patients under 10 years of age with “extensive” or “most exten- 
sive’ membrane (extending to or beyond the uvula) receive 80,000 units 
on admission and from twelve to twenty-four hours later, 60,000; 
another twelve hours later 20,000 units, making a total of 160,000 units; 
when 10 years old or over they get 100,000 units on admission, twelve 
to twenty-four hours later 80,000 units and again twelve hours later 
40,000 units, making a total of 220,000 units. 
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Whenever possible, 20 c.c. of the first dose of antitoxin is given 
intravenously to patients of Groups 4 and 5 (greater than medium 
extent, extensive and most extensive membrane). Apart from this, 
intramuscular injection only is employed because the antitoxin injected 
intramuscularly on admission renders a later intravenous injection 
superfluous. The largest single dose that was given was 196,000 units 
and the largest total amount 350,000 units. The largest quantity given 
any patient was 250 c.c. of serum. 

Jeans °° presents three cases of diphtheria illustrating different errors 
in treatment: 

1. A girl, aged 10 years, with typical faucial diphtheria, had been 
given a prophylactic injection of 1,000 units of diphtheria antitoxin. 
Her sister, 8 years old, who had contracted diphtheria nine days pre- 
viously, had received 10,000 units of antitoxin intramuscularly two 
days after onset. The sister died. According to Jeans but one inference 
is possible to explain the development of diphtheria in this patient—that 
the antitoxin had lost its potency. The chief factors in loss of antitoxic 
potency are ageing and heat, particularly the combination of these two 
factors. The antitoxin used in the patient and her sister was purchased 
from a small neighborhood drug store by the family physician. It has 
been Jeans’ observation that refrigeration of biologic products in many 
such stores is very poor. 

2. A girl, aged 10 years, became ill and a physician was called, but 
his diagnosis was delayed by negative reports of two cultures. No 
antitoxin was given. Four days after the onset the child was brought 
to the hospital because of increasing prostration. Five thousand units 
were given intravenously and 10,000 units intramuscularly, but the 
patient was moribund. The culture was positive by that time. 

3. A boy and girl of the same family had an illness which was diag- 
nosed as follicular tonsillitis. No cultures were made. Both children had 
diphtheria. The girl developed acute myocarditis and multiple neuritis, 
presumably the result of diphtheria toxin. The boy had myocarditis 
and a right bundle branch block shown by electrocardiogram. The 
prognosis was bad. 

When antitoxin is given subcutaneously, the maximum concentration 
of antitoxin in the blood is not reached for about three days, while 
when given intramuscularly the maximum blood concentration is 
reached within twenty-four hours. Antitoxin may be given intramuscu- 
larly with no greater difficulty than subcutaneously. The difference in 
speed of absorption by these two routes is so great that in many instances 
it may determine between life and death for the patient. The sub- 
citaneous is the route of choice for prophylactic injections, but for 
therapy this route should never be used. Antitoxin given intraperi- 
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toneally is said to be absorbed more rapidly than when given intramus- 
cularly and with no more reaction. This route has not yet been used in 
a sufficient number of cases to demonstrate its safety, though there are 
no a priort grounds for assuming it unsafe. 

Cushing * describes a case of hemorrhagic diphtheria in a girl, aged 
8 years, who had had measles, whooping cough, scarlet fever, chicken- 
pox and mumps in the last three years. Her illness had begun eight 
days before the demonstration of the case in the clinic. Her parents, who 
were poor, thought she had a cold; five days after the beginning of the 
illness, they called a physician, who gave the child 2,000 units of anti- 
toxin subcutaneously. Two days later she was brought to the hospital 
and given 10,000 units intravenously and 15,000 intramuscularly to 
maintain a continued effect. Oozing of blood from nose and throat 
appeared and there were petechial spots round the elbows, shoulders, 
knees and buttocks; wherever a hypodermic had been given or there 
had been a slight contusion, there was a distinct ecchymosis; at least 
half a dozen of these subcutaneous ecchymoses appeared in various 
parts. Of all the cases that have occurred in Alexandria Hospital during 
the last ten years, no patient has recovered or lived for more than three 
or four days from the onset of hemorrhagic manifestations. They all 
died, not of loss of blood, but of progressive toxemia and cardiac failure. 

Kassowitz ** observed recurrences of diphtheria between the tenth 
and sixteenth days after an injection of antitoxin. The blood of these 
patients still contained some antitoxin, but the Schick test was positive, 
indicating that the tissues were not protected. He determined the 
concentration of antitoxin in the tonsils extirpated after antitoxin injec- 
tions, and washed free of blood. In the first days the tonsils contained 
a large amount of antitoxin. From the thirteenth day onward he could 
not find any, while the blood serum still contained antitoxin. It was 
present in the tonsils removed from actively immune persons. He 
points out the shortness of the period of protection conferred by a 
mere passive immunization and recommends reinjections of the anti- 
serum after one week in patients with severe diphtheria. 

Lesné, Marquézy and Vagliano’s ** research on children proved 
that the passage of antitoxin into the blood occurs after forty-five 
minutes, if the diphtheria antitoxin is administered intraperitoneally. It 
occurs in fifty and eighty minutes, respectively, after an intramuscular 
and a subcutaneous injection. 
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Mahood ** urges the intravenous route for the injection of diphtheria 
antitoxin because results are more rapidly obtained and more certain 
and a smaller amount is required. He recommends that this procedure 
be given more prominence, especially in those seen late in the disease. 

MacIntyre and McKay * also consider the intravenous use of anti- 
toxin very valuable in severe cases of diphtheria. The toxic symptoms 
subside more rapidly and the number of cases of paralysis is appar- 
ently diminished. However, there may be severe reactions so that for 
the mild case the intramuscular injection is preferred. These conclu- 
sions are drawn from experiences with 1,025 cases of diphtheria over 
a period of two years. 

Bradley °° reviews his experiences with intraperitoneal antitoxin 
injections and concludes that the technic of intraperitoneal injection of 
antitoxin is a simple and safe procedure. General reactions may occur, 
but are greater in the intravenous than other methods. Local discom- 
fort is absent in the intfaperitoneal method. It is adapted to infants and 
to young children in whom veins are inaccessible. 

Lesné ®? states that at the Trousseau Hospital during the last three 
years, from 40 to 60 per cent. of the children given diphtheria antitoxin 
showed serum sickness consisting of urticaria, joint pains or swelling of 
the glands. Since then he has used an antitoxin with a part of the 
albumin removed and has had no reactions following a prophylactic 
dose of 1,000 units of this “de-albuminated” antitoxin in 125 children. 
This modified antitoxin produced a negative Schick test and apparently 
gave the same protection against diphtheria as regular antitoxin. He 
has not yet used this new antitoxin in the treatment of diphtheria. 

Ravenel ®§ writes to The Journal of the American Medical Associa- 
tion regarding antitoxin versus chiropractic. 


We have recently had an occurrence in this city which deserves some mention. 
We have here a chiropractor who has persistently advertised in our daily papers 
and flaunted in the faces of the public the fact that he has been here for upward 
of twelve years. Chiropractors are not recognized by the laws of Missouri, and 
in certain towns they are arrested and fined for practicing medicine without a 
license; but in this community it is said to be practically impossible to obtain a 
conviction. 

About three weeks ago the wife of this chiropractor became ill with diphtheria. 
It is said that she begged for a physician, but her husband gave her “adjustments” 
and assured her that she was getting better. When she was practically moribund, 
her son, it is said, called in two physicians, who gave her antitoxin, although 
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they pointed out that it was too late for it to do any good. The children were 
also called into the room on the day that the mother died. A few days after, the 
son became ill with diphtheria. The father called in two consultants, both 
chiropractors, and “adjustments” were again done. When this boy was in a 
dying condition, one of the regular physicians who was called for the mother was 
asked to see him. He again, in the presence of the three chiropractors, told 
them that it was too late to do anything but that he felt it his duty to give anti- 
toxin, as it offered the only possible hope. The boy also died. It is probably 
needless to add that the antitoxin is charged with having been the cause of death 
in both cases. One can sympathize with the physicians who were called in; while 
some of us might have been tempted to refuse to give antitoxin when it seemed 
evident in both cases that the patients were dying, the honest physician acts on the 
principle that while there is life, there is hope, and tries to save life even though 
it may appear impossible to do so. 


Doull and Sandidge ** report that in Baltimore, according to the 
records of 508 consecutive cases of diphtheria, 10 per cent. of the family 
contacts of 10 years and under who were not given prophylactic anti- 
toxin subsequently developed diphtheria mostly within thirty days. Of 
the children of the same age group who were given prophylactic anti- 
toxin only 1.2 per cent. were attacked. At a case fatality rate of 2 
per cent. the risk of death from diphtheria undergone by unprotected 
children over that of children given prophylactic antitoxin is, for chil- 
dren of 10 years and under, in Baltimore, one death to 568 family 
contacts. The best statistical record of deaths from antitoxin shows one 
death among approximately 75,000 persons injected. 

The facts in this survey should remove the fear of giving diphtheria 
antitoxin. If there is one death to every 568 unprotected family con- 
tacts, surely one can take the chance of one anaphylactic death in 
75,000 persons given antitoxin. 

The frequent deaths after tracheotomy and intubations compelled 
Schlossmann *° to try to avoid them as much as possible. Man requires 
much less air than we think, especially when resting. Therefore the 
main effort should be directed to procure with narcotics a rest for the 
child during the twelve or more hours before the antitoxin begins to 
work. The windows should be open, and the cooler the air the better 
for the child, who should be well covered and heated with hot water 
bottles. The prognosis of his patients improved with the avoiding of 
tracheotomy or intubation except in the gravest cases. 

In regard to avoiding tracheotomy and intubation, both Bessau ™ 
and von Bokay ™ are absolutely opposed to Schlossmann’s extremely 
conservative treatment of laryngeal stenosis in diphtheria. Whenever 
narcotics and rest fail, intubation is the best sedative. 
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Klotz 7* agrees with Schlossmann’s extreme conservative views for 
children under 2 years of age. He had never noted recovery in infants 
under 1 year of age, and rarely those in the second year, on whom 
tracheotomy had been performed. The process usually affects the 
bronchi. In older children, he recommends intubation or tracheotomy. 
Even the fallacious transitory improvement observed sometimes is con- 
sidered by him a reason to perform the operation. Nevertheless, he 
admits that too many tracheotomies are made. 

sotts 7 states that in his experience intubation has been by far more 
gratifying than laryngotomy. 

Schlaepfer *° reports a case of fatal hemorrhage coming on seventeen 
days after a successful tracheotomy and concludes: Fatal hemorrhage 
may occur days, weeks or even months after a successful tracheotomy 
for laryngeal diphtheria, if the wall of a larger blood vessel is injured 
at the time of operation. Incomplete exposure, fixation of the vessels, 
and haste are the factors that facilitate the occurrence of this primary 
damage to the vessel wall. Necrotizing inflammation at the site of 
injury may play a role in the formation of a saccular aneurysm, as well 
as in its subsequent rupture. To avoid this complication, the tissues 
should be handled with utmost care when the trachea is exposed. Blunt 
retractors covered with gauze diminish the crushing action on the tissue. 
Marked retraction of the head should be avoided, as this maneuver 
draws the innominate vessels with the trachea above the level of the 
suprasternal notch. In inferior tracheotomy, special attention should be 
paid to the innominate artery, and the incision into the trachea should 
be made from below upward, for this renders mechanical injury to the 
wall of the innominate vessels less probable. 

Watkins ** notes the following points in regard to intubation: When 
the cardiac action is poor, intubation should be done in bed with the 
patient on his back. It is a good plan to remain with the patient an hour 
after intubating. In a great majority of cases the tube, when too small, 
is expelled within this time. It is well to wait likewise an hour after 
extubating to make certain that the patient can do without the tube. 
The most satisfactory way to feed an intubated patient is to place him 
on his side and give liquids with a spoon. 

When tracheotomy is decided on, it is well to intubate first and use 
the tube to make the trachea more rigid. Also it permits calm and 
careful surgery which is important. Low tracheotomy is preferable to 
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high or medium operation, but it is more difficult due to the deep dissec- 
tion and the proximity of the large blood vessels of the neck. 

Stimulants should be given to support the heart. It is always a 
good idea to give an enema soon after relief of the obstruction to 
breathing. It is difficult for intubated patients to swallow a laxative 
and besides prompt cleansing of the lower bowel is more effective. 

It is better not to use the steam tent because the moist heat may 
increase congestion. Warm dry air is beneficial. Calcidin also helps 
to reduce the swelling. 

Leshure ** describes a simple method of extubation. Most intuba- 
tionists will agree that the extraction of an intubation tube is often more 
difficult than its introduction, especially in infants and young children 
whose throats are small. The short arm of the curved extraction forceps 
is usually so long that difficulty is experienced with these young patients 
in elevating the handle sufficiently to grasp the tube. Moreover, the 
forceps are liable to injure the tissues more or less, especially in the 
retained tube cases, in which granulations are often present. 

In the method that he employs, the child is swathed and gagged as 
usual without being removed from the bed, the pillow is removed, and a 
folded towel is placed under the neck to increase extension. The opera- 
tor’s left index finger is applied to the episternal notch, and pressure is 
made dorsally and upward, causing the tube to rise when it can be 
grasped by the index and middle fingers of the right hand used as forceps 
and withdrawn. If the tube is too tightly retained to be thus removed, it 
can be grasped by a pair of long thumb forceps, but he has never found 
this necessary. The procedure is so simple that it can be easily taught 
to a nurse or even an unskilled attendant, and is very valuable in an 
emergency. 

My own experience with the “expression” method of extubation 
has been very satisfactory. If this cannot be done easily, it is often 
advisable to extubate by means of the direct laryngoscope. 


COMPLICATIONS 


Ronaldson,** discussing “spasmodic” diphtheria, says: “In diph- 
theria—a disease so essentially associated with the symptoms of paresis 
—one would hardly expect to meet with symptoms suggestive of irrita- 
tion of the nervous system.” Instances of such irritation are uncommon, 
but not unknown, and a number of cases have been recorded by French 
writers under the title of “diphtérie spasmogéne.” We are indebted to 
Babonneix for a description of the various symptoms met with in the 
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literature. Possibly the most frequent are trismus and opisthotonos, 
but spasm and rigidity of the hands, feet and even the abdominal 
muscles, have been noted. A hydrocephalic cry sometimes occurs, but 
Kernig’s sign is usually absent. The cerebrospinal fluid is under 
increased pressure, but is unchanged in composition. One of Ronald- 
son’s patients might be classified in the group which consists of cases 
of clinically definite diphtheria, though the clinical picture is colored by 
spasmodic nervous symptoms; his other patient, in the group in which 
the signs of nervous irritation appear after the disintegration of the 
false membrane. The spasmodic nervous symptoms are most likely to 
be met with in patients who exhibit a nervous predisposition. Such 
symptoms are rare, and it is doubtful if they can occur in patients who 
have not suffered from a diphtheritic angina. Further proof is neces- 
sary before we can admit a diphtheritic origin for symptoms met with 
in subjects who show no clinical signs of diphtheria. 

Anderson *® describes a patient who had an auricular paroxysmal 
tachycardia, a postdiphtheritic complication with a rate of 230 per 
minute. This exceedingly rapid rate had apparently existed about 
seventy-two hours before death. Even with a rate as high as this the 
ventricle kept pace with the auricle and the rhythm did not change to 
auricular flutter. As a rule when the auricular rate becomes 220 or more, 
the ventricle is unable to keep up and the rate becomes half as fast, the 
condition becoming an auricular flutter. Had this occurred, the pos- 
sibility of surviving the attack would have been greater. 

Reiche *° personally has observed forty-two instances of reinfection 
with diphtheria. One of the patients applied three times within 
four years. 

Critchley ** describes a case of so-called postdiphtheritic chorea. 
There were choreiform movements associated with polyneuritis follow- 
ing an attack of diphtheria. The author differentiates the condition 
from Sydenham’s chorea and epidemic encephalitis and cites a similar 
case from the German literature. 

The literature on primary diphtheria of the middle ear is reviewed 
by Keiper,*? who reports a case. He concludes that the condition is 
perhaps rare, but suggests that all suspicious dirty, watery ear dis- 
charges be cultured. When positive for Klebs-Loffler bacillus, large doses 
of antitoxin are advised, with some antitoxin instilled into the ear. The 
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condition can be diagnosed positively only by bacteriologic methods, 
How the organisms get to the middle ear without involving the nose 
and throat is unknown. 

Three cases of diphtheric infection of the genital tract in puerperal 
women are discussed by Beek.** The condition constitutes a clinical 
entity and may be seen at any time, irrespective of whether diphtheria is 
present in the neighborhood. There are no characteristic signs of the 
disease, and a diagnosis can be made only on bacteriologic examination, 
Antitoxin in large doses should be given early. 

A patient with diphtheria of the skin who had been unsuccessfully 
treated for eczematized impetigo came under Greenbaum’s observation." 
Cultures from the skin lesions were positive for B. diphtheriae, and the 
condition rapidly improved following antitoxin administration. Green- 
baum thinks diphtheria of the skin is. perhaps more common than is 
usuallly supposed and suggests the culturing of obscure skin conditions. 

Reinhardt’s *° cases also emphasize the necessity of considering diph- 
theria in eczema or skin ulcers of infants. 

Cathala and Giroire,*® referring to a personal case, point out the 
difficulty of diagnosis when the diphtheria bacillus is localized exclu- 
sively in the tonsils, and the clinical features are deceptively similar to 
typhoid fever. 

Ginther’s ** figures show a larger percentage of diphtheria in 
female than in male infants in the first half year of life. From the 
fifth year onward, there is a progressive increase in the diphtheria 
morbidity in females. In spite of this, the mortality of boys is higher 
because of the greater frequency of laryngeal diphtheria. 

Warthin ** made a detailed study of the heart at necropsy in sixteen 
patients dying of heart failure in diphtheria. The essential lesion of 
the heart in diphtheria is a toxic parenchymatous hyaline degeneration 
or necrosis, associated frequently with fatty degenerative infiltration 
and less frequently with cloudy swelling or a simple necrosis. The 
latter lesions are most probably due to accompanying nutritional condi- 
tions. Following the lesion, there is (if the patient survives) a repara- 
tive inflammatory process (myocarditis) accompanied by muscle 
regeneration. Either a complete regeneration or a fibrosis may result. 


83. Beek, R. H.: Diphtheria of Genital Tract in Puerperal Women, Journal- 
Lancet, 44:38 (Jan. 15) 1924. 

84. Greenbaum, S. S.: Dermatitis Diphtheritica, Am. J. Dis. Child. 28:51 
(July) 1924. 

85. Reinhardt, I.: Skin Diphtheria in Infants, Miinchen. med. Wehnschr. 71: 
610 (May 9) 1924. 

86. Cathala, J., and Giroire, H.: Adenopathy in Diphtheria Syndrome Simu- 
lating T»phoid, Bull. et mém. Soc. méd.d. hop. de Paris 48:948 (June 27) 1924. 

87, Giinther, H.: Sex Predisposition in Diphtheria, Zentralbl. f. inn. Med. 
45:290 (April 19) 1924. 

88. Warthin, A. S.: Myocardial Lesions of Diphtheria, J. Infect. Dis. 35:32 
(July) 1924. 
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The toxin of diphtheria may damage the conducting mechanism as well 
as the contractile. No especial affinity is shown pathologically for 
either apparatus. 

The conflicting pathologic descriptions given in the literature can be 
unified, and the diphtheria heart given a definite entity of a primary 
toxic parenchymatous degeneration most frequently of a hyaline nature 
followed by a reparative inflammation (myocarditis) with muscle regen- 
eration. The histologic picture in any given case will depend on the 
duration and stage of the infection, on the degree of toxic injury to 
the muscle, the associated nutritional conditions, and the degree of 
muscle regeneration and accompanying fibrosis. 


CARRIERS 


Saurman °° describes the use of gentian violet in the treatment of 
diphtheria carriers. The patient, on awakening, and immediately after 
the three main meals of the day and once during the evening, should 
have the nares and the fauces well flushed and cleansed with a light 
saline solution, to rid this region of as much mucus as possible. This 
may be done by a spray or by douching by the patient or by an attendant. 
Immediately after this, the nares and fauces are well sprayed with a 
2 per cent. aqueous solution of gentian violet in the ordinary atomizer. 
After each spraying, the fauces should be inspected to see that the dye 
has reached every part that can be seen. 

lt is suggested that the cultures be taken at some time during the day, 
immediately before one of the local treatments. As a check after two 
negative cultures have been received, the dye should be discontinued, and, 
forty-eight hours later, another culture made. This was done in four 
of these cases, with negative cultural findings. If it is satisfactorily 
proved that these throats remain free of the diphtheria bacillus, the 
last procedure, of course, would not be necessary. It will be noted that 
four of these cases were so checked. 

The patient and family should be informed that the dye, although 
staining everything with which it comes in contact, will not leave any 
permanent discoloration of the skin, mucous membrane or teeth. 

If, within the short time herein noted, this dye proves efficacious in 
a majority of diphtheria patients after proper antitoxin treatment, and 
in diphtheria carriers, its value as a remedial agent and in preventing 
economic loss due to continuous quarantine needs no discussion. 

During the twenty-one year period from 1902 to 1922, in the entire 
army, McGuire ® states that there were 11,750 cases of diphtheria of 


89. Saurman, J. S.: Use of Gentian Violet in Diphtheria Carriers, Pre- 
liminary Report, J. A. M. A. 83:249 (July 26) 1924. 

90. McGuire, P. F.: Prevention of Diphtheria in United States Army, Mil. 
Surgeon 55:681 (Dec.) 1924. 
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which 193 resulted fatally, with a loss of 338,121 days due to the 
hospitalization of cases. During the period from 1917 to 1922, incly- 
sive, 5,508 men were isolated as diphtheria carriers with a loss of 
106,862 days. 

Meader ® has made a study of 432 cases of diphtheria reported to 
the Detroit department of health in March and December, 1923. From 
these cases there were forty-six secondary cases of diphtheria, making 
a total of 478. Associated with these cases were 1,853 contacts and 
among these contacts were 197 diphtheria carriers. Among the con- 
tacts of cases quarantined at home, the number of diphtheria carriers 
was greater by thirty-one than was the incidence among the contacts of 
diphtheria patients who went to the hospital. 

In 1923, ninety-seven diphtheria carriers who had not been asso- 
ciated with diphtheria cases were returned to forty-nine different 
schools; in nine instances a case of diphtheria appeared in the same 
room subsequent to the time the carrier returned to school; but except 
in one instance a long period elapsed before the condition developed. 
In the Trowbridge school, a carrier was returned Jan. 18, 1923, and a 
case of diphtheria developed January 20. Two days is a short incuba- 
tion period for diphtheria; furthermore, only one case developed in this 
room, and, in fact, it was the only one which developed in the school, so 
that the author feels that this carrier probably had nothing to do with 
the onset of diphtheria in this case. Eighty-eight carriers returned to 
schools, and no case of diphtheria appeared in the rooms to which they 
returned, 

Estimating the number of contacts in the rooms, there were 1,294 
close contacts among whom no cases of diphtheria immediately occurred. 
In this connection it should be mentioned that during the last three years 
toxin-antitoxin has been given to the kindergarten and first year chil- 
dren. About one quarter of this group have been immunized by this 
method each year, so that it is possible that in some rooms about one 
quarter of the children have been immunized with toxin-antitoxin. 


Combining the records for the two years, there are 129 carriers 
returning to seventy-six schools, in contact with 1,924 persons, with no 
case of diphtheria developing. Meader, therefore, feels justified in 
assuming that diphtheria carriers who have not been exposed to a known 
case of diphtheria may be ignored from a public health point of view. 
Children and infants who are found to be diphtheria carriers unasso- 
ciated with a clinical case of diphtheria are permitted to return to the 
child welfare clinics, and so far there have been no injurious results. 


91. Meader, F. M.: Diphtheria Carrier as Agent in Spread of Diphtheria, 
J. A. M. A. 83:1132 (Oct. 11) 1924. 
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Meader concludes : 

It would appear that diphtheria patients are more likely to be agents in the 
spread of diphtheria than are carriers, but it cannot be denied that carriers who 
harbor organisms capable of producing the disease may be very potent agents in 
the spread of infection. However, I believe that carriers of diphtheria who have 
not been associated with clinical cases of diphtheria may be disregarded from 
a public health point of view. 

Kahn ** presents data which show that 152 of their original 185 
cases of carriers treated by roentgen radiation have tended to remain 
free from virulent diphtheria organisms, as determined by reculture, 
after an interval of ninety days. 

A second series of twenty-three cases is described, in all of which 
they were able to obtain negative cultures after one or at most, two 
roentgen treatments (these treatments were slightly longer in time of 
exposure than formerly). Complete histories are given of three addi- 
tional persons, who were true carriers and whose condition cleared up 
after roentgen treatment, other measures having failed. 

The patients of this second series were treated with a broad focus 
Coolidge tube, 10 inch focal skin distance, 7 inch spark gap, 5 ma. 
filtered through 3 mm. al time, 4 mm., with both tonsil areas and 
postnasal space treated at each sitting. This technic is essentially the 
same as that used in their first series, except that the time of exposure 
has been lengthened to four minutes. The interval between successive 
treatments varied from ten to fourteen days. 

Hitherto we have had recourse to two methods for the treatment 
of diphtheria carriers—treatment with local antiseptics and tonsillectomy. 
The use of roentgen radiation offers a third method and one which 
Kahn believes has promise of being the most efficacious. Treatment by 
local application of antiseptic solutions has been used for a long time, 
and many antiseptic reagents have been recommended. Of these, 
mercurochrome-220 soluble solutions have probably given the best 
results, with as high as 60 per cent. cures reported. Tonsillectomy has 
been the method of choice and the only method which was capable of 
giving 80 per cent. cures. However, tonsillectomy has certain inherent 
drawbacks to its adoption as a universal procedure, or as a public health 
preventive measure. Among these objections Kahn finds the difficulty 
of obtaining the patient’s or parents’ consent to so drastic a measure; 
secondly, there is always the danger from anesthesia and possible hemor- 
rhage, and finally and most important, the fact that in many diphtheria 
carriers, the site of infection is not in the tonsil at all, but in the nasal 
and postnasal passages. 

In addition to the fact that treatment by roentgen radiation offers 
the possibilities of 100 per cent. cure, the method has other advantages 
to recommend it for general use, according to Kahn, especially in 
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epidemics. It is absolutely painless, it requires no anesthetic, it takes 
the minimum amount of the patient’s time and affords him the maximum 
amount of comfort, and finally there is not the slightest possibility of 
danger to the patient in any way, provided of course, that the treatments 
are given by a competent roentgen therapist. 

It has been found that while 2% skin units of filtered radiation js 
the standard erythema dose, as established by Witherbee and Remer, 
at times as low as 2 skin units will produce an erythema in the sensitive 
parts of the bodies of young subjects. With the technic described in 
the foregoing, it will require a 13 minute and 12 second exposure to 
administer 2 skin units. They have never found it necessary to use 
more than a 4 minute exposure, which gives a dosage of a fraction more 
than 1 skin unit, allowing a large margin of safety over the 2 skin 
unit minimum required to produce an erythema. The time of exposure 
can be doubled or even trebled without crossing the danger threshold. 

Kahn states that they do not claim any bactericidal effects for roent- 
gen rays, but believe the results obtained are due to the fact that the 
tissues of the throat and nasopharynx are altered to such a degree, that 
instead of being a suitable soil for the propagation of bacteria, they 
become decidedly unsuitable. 

Lewis ** has made an investigation during the last year of suspicious 
nasal discharges and also, by cultures, of enlarged tonsils in patients 
convalescing from measles, as well as in contacts of diphtheria cases and 
of nasal carriers. With an incidence of 152 cases for the year, he found 
a total of 200 carriers; 88.5 per cent. of the carriers were nasal; 2 per 
cent., both nose and throat, and but 9.5 per cent., pharyngeal. It has 
been shown that children previously giving negative Schick reactions 
have given positive reactions during illnesses from measles, scarlet fever, 
poliomyelitis, etc. Then, apparently, would result the elements for the 
cyclic frequency of the disease, diphtheria, and of the carriers, specific 
intercurrent diseases lessening the individual immunity to diphtheria for 

cases, and enhancing the virulence for carriers. Bacteriologic evidence of 
diphtheria organisms in any individual, even when avirulent, should bea 
consideration as a source of possible future cases. Such carriers are 
frankly nasal, and control should be had during the period of nasal 
discharge. They should also be controlled during times of incidence of 
measles, predominantly, and of operative procedures on the naso- 
pharynx among contacts. Lewis recommends (1) investigating all 
previous nasal carriers, whether virulent or avirulent, during periods of 
increased respiratory disturbances (seasonal colds, for example) and 
(2) seeking among their contacts for cases of convalescent respiratory 


93. Lewis, D. M.: Relation of Virulence to Diphtheria Carrier Problem, 
M. J. & Rec. 119:132 (Feb. 6) 1924. 
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disturbances and specific communicable diseases which may make 
virulent carriers in such contacts. 

Barlow and Burnell,** after using unsuccessfully a number of 
reagents for clearing up diphtheria carriers, finally sprayed the throats 
with an antibacterial serum. This serum was made as follows: A 
culture of virulent diphtheria was injected into a human volunteer ; the 
initial dose was 25 million bacteria and was rapidly increased to 500 
million. At this stage the serum of the subject strongly agglutinated 
diphtheria bacilli, but the dosage was increased until 2,000 millions was 
reached. Several hundred cubic centimeters were drawn, the serum 
collected, and 1 per cent. phenol added as a preservative. This serum, 
sprayed in the throats of carriers morning and evening, cleared up six 
of seven carriers rapidly. 

We have used a variety of reagents for clearing up diphtheria 
carriers with indifferent success. Carriers ustially present some patho- 
logic condition of the nose or throat, and the main effort should be 
directed toward correcting this abnormality. If astringent medication 
fails, surgery is usually successful. Tonsillectomy, after all inflamma- 
tion of the throat has subsided, is usually effective in clearing up 
tonsillar carriers, 


2910 George Street. 


sarlow, D. L., and Burnell, G. H.: Prevention of Diphtheria, M. J. 
lia (supp.) 1:290 (May 10) 1924. 








Abstracts from Current Literature 


Anatomy and Physiology 


DiLaTion oF DipLoic VEINS AND OTHER ANATOMIC VARIATIONS IN THE 
Skutt. Leon T. Lewatp, Am. J. Roentgenol. 12:536 (Dec.) 1924. 


Improvement of technic has brought out a great deal of detail which at first was 
regarded within the realm of pathology. In apparently normal persons, markings 
as dilated diploic veins or, a better term, prominent diploic venous channels, 
prominent convolutional markings on the skull, marked irregularities in the inner 
table of the skull, extensive depressions for the Pacchionian bodies, prominent 
suture lines and deep grooves for the meningeal arteries may be present. Calcium 
deposits in the pineal gland can be demonstrated in healthy young adults. 

STULIK, Chicago. 


Pathology, Bacteriology and Biochemistry 


Some ANOMALIES OF THE Kipney. B. H. Nicuors, Am. J. Roentgenol. 12: 

431 (Nov.) 1924. 

Anomalies classified as (a) anomalies of number, including congenital solitary 
kidney, congenital atrophy, fused kidney and duplex kidneys; (b) anomalies of 
position which include ectopic and misplaced kidneys and torsion; (c) anomalies 
of form which include polycystic kidneys. Frequency congenital solitary, one in 
thousand. Pyelogram is important from a diagnostic standpoint because in some 
of the conditions the urinary findings and function tests are normal. 


Tue NOMENCLATURE USED BY THE Recistry oF Bone Sarcoma. E. A, 
CopMAN, Am. J. Roentgenol. 13:105 (Feb.) 1925. 


To eliminate a great many of the descriptive and cumbersome terminology, a 
definite nomenclature is being developed. The classification is as follows: (1) 
Metastatic tumors of the bone; (2) periosteal fibrosarcoma; (3) osteogenetic 
tumors (benign and malignant); (4) inflammatory conditions; (5) benign giant 
cell tumor; (6) angioma (benign and malignant); (7) Ewing’s tumor; (8) 
myeloma, with possibly a redivision of osteogenetic tumors and angiomas into 
definite groupings of benign and malignant tumors. These types have definite 
roentgen criteria and fairly definite clinical and microscopic characteristics, which 
will not be materially changed by the many qualifying adjectives usually found 


in the literature. 


Tue DIFFERENTIAL DiaGNosis oF CERTAIN CHRONIC LuNG Lesions. A ROENT- 
GENoLoGIc Stupy. Frank S. Bisset, Am. J. Roentgenol. 13:126 (Feb.) 1925. 


Accurate roentgenologic diagnosis of lung lesions must be based on anatomic 
and pathologic knowledge. In chronic lesions the diagnosis is essentially a differ- 
ential of tuberculous and nontuberculous lesions. A few characteristics of tuber- 
culous lesions are as follows: Early lesions in adults along the first and third 
dorsal spine region and almost as frequently anteriorly in the second and third 
interspaces near the periphery of the lung. One lung may have an active lesion 
and the other a healed lesion. Tuberculous pleurisy is practically always asso- 
ciated with a pulmonary lesion, frequently in the opposite apex. Fibrosis and 
calcification are manifestations of tuberculosis which indicate a pronounced 
tendency to heal, but themselves do not justify a diagnosis of healed tuberculosis. 
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Basal lesions without some previous apical involvement are very rare. The 
common condition in incipient cases is a thickened pleura with definite fibrosis 
beneath and areas of caseation at the lower end of the fibrosis and immediately 
below scattered tubercles, either scattered or in grape-like clusters. The tubercles 
contain more caseation or fibrosis depending on activity or tendency to heal. 
Caseation frequently manifests itself by a cloudy area which gradually shades tt 
into normal lung. Since 1914, a large group of patients with evidences of pul- 
monary infiltration and changes like bronchopneumonia, clinically not typically | 
like tuberculosis and with a lack of marked constitutional symptoms, have been 
designated “chronic pulmonary streptococcicosis.” In these, streptococcus foci 
were established without difficulty. 
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Srupies ON Pneumococcus Immunity. Russet, L. Cecm and Gustav I. 
SterFen, U. S. Public Health Service, Bull. Hyg. Lab. No. 141. 


In the following experiments, monkeys were immunized against pneumococcus 
pneumonia by means of intratracheal injections of pneumococcus vaccine. The 
organisms were first cultivated for eighteen to twenty-four hours in glucose broth, 
then centrifuged out and suspended in physiologic sodium chlorid solution. This 
suspension was heated at 60 C. for one hour to kill the pneumococci. The vaccine 
was injected directly into the trachea with a sterile hypodermic syringe. Three 
doses were given at intervals of five to seven days, after which the immunity of 
the monkeys was tested by directly inoculating the animal intratracheally with 
minute doses of living virulent pneumococci by means of a spray. The results 
obtained with Types I, II and III, demonstrated that active immunity can be 
established by the intratracheal injection of the homologeus type of pneumococcus 
vaccine, and proved by the clinical course and the pathology. 
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HerepITARY FAMILTAL DystrRoPHY OF THE NaILts. NorMAN Topstas, J. A. M. A. 


84:1568 (May 23) 1925. 
In a study comprising twenty-five persons in four generations, at least twelve 
positive cases of dystrophy of the nails have been determined. The disease has 
appeared in each generation and the defect appears to be a mendelian dominant or 
positive characteristic. 
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EXPERIMENTAL OBSTRUCTION OF THE JEJUNUM. EFFEecT OF SopiuM CHLORID 
IntropuceD Direcrty INTto THE LUMEN OF THE INTESTINE BELOW THE 
Pornt oF Oxpstruction. Russet L. Haven and Tuomas G. Orr, J. Exper. 
Med. 41:707, 1925. 


In earlier papers the authors pointed out the close relation of the chlorid 
store of the blood to the toxemia of intestinal obstruction. When the blood 
chlorids were maintained near the normal level a toxemia did not develop in 
the experimental animals even with obstruction as high as the duodenum. 
After the onset of toxemia, the use of chlorids usually saved the animal 
unless vital organs were already irreparably injured. Excellent results have 
been obtained subsequently in the application of this information in the treat- i. 
ment of patients having intestinal obstruction. re 

In the earlier therapeutic experiments, the sodium chlorid was given sub- . 
cutaneously. Later it was administered intravenously either alone or combined 
with subcutaneous injection with gratifying results. 
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Recently the value of sodium chlorid introduced into the lumen of the 
intestine below the obstruction has been studied. Obstruction in dogs was 
produced by section, under ether, about 12 inches below the pylorus, and a 
rubber tube introduced in the jejunum below the obstruction for introduction 
of the salt solution. Water was allowed freely but no food. 

Chemical studies of the blood were made, the one constant finding following 
obstruction being a fall in chlorids with in many cases an increased carbon 
dioxid combining power of the blood plasma, and in most cases a rise in 
the urea nitrogen and nonprotein nitrogen. 

Distilled water introduced daily from the beginning of the obstruction, 
directly into the lumen of the intestine below the obstruction did not influence 
the development or course of the toxemia. One and 2 per cent. salt solutions 
similarly administered prevented a toxemia in uncomplicated cases. One 
animal so treated lived for thirty days. 

Distilled water, given after the onset of toxemia, did not alter the progress 
or outcome of the toxemia. Ten per cent. sodium chlorid solution administered 
after the onset of the toxemia, controlled it in most cases for a long period, 


Hydrochloric acid had no effect on the course of the toxemia. 


Tue RetativE REAcTION WiTHIN Livinc MAMMALIAN Tissues. IV. INDICATED 
DIFFERENCES IN THE REACTION OF THE ORGANS ON VITAL STAINING WITH 
PHTHALEINS. Peyton Rous, J. Exper. Med. 41:739, 1925. 


Employing the technic described in an earlier paper, the author made some 
further observations on vital staining in mice by means of phthalein indicators, 
using some of the group with acid ranges. He states that the results accord 


closely with those previously obtained in pointing to the existence of char- 
acteristic differences in the reaction within the organs. Roughly speaking, 
the organs fall into two groups; in one a noteworthy acidity seems to prevail, 
and in the other slight acidity at most, and in a few instances, signs of a 
faint alkalinity. 

In general, the “acid” organs are such as have a great metabolic activity, 
whereas the “neutral” group manifest but an inconsiderable one. All of the 
tissues examined seem to be relatively acid compared with the blood plasma. 

The findings with the phthaleins as a group are discussed. 


SKIN REACTIONS TO THE SIMULTANEOUS TREATMENTS WITH RADIANT HEAT AND 
Sort Roentcen Rays. James A. Hawkins and Harry Crark, J. Exper. 
Med. 41:761, 1925. 


Hawkins, in several instances, had observed that, whereas a given exposure 
to roentgen rays filtered through thin cardboard had no visible effect on the 
skin in guinea-pigs, the same exposure to unfiltered roentgen rays was fol- 
lowed a few hours later by the appearance of a burn. The differences in 
intensity of the roentgen radiations, filtered and unfiltered, seemed scarcely 
sufficient to account for the widely different effect. The nature of the burns 
and their prompt appearance suggested radiant heat from the tube as a causal 
factor, while failure of prompt and proper healing indicated an aggravation 
of the injury by the roentgen rays. 

To determine whether or not the combined action of roentgen rays and 
radiant heat has a greater effect than either agent alone, the authors made 
some experiments on guinea-pigs under such circumstances that the two kinds 
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of radiation could be administered separately or together. Suberythema doses 
of soit roentgen rays, and radiant heat, derived from a nichrome coil or an 
electrical soldering copper, of about critical intensity for producing slight 
burns were used. 

No erythema was produced in the skin of animals exposed to roentgen 
rays alone, and only slight burns resulted in 50 per cent. of those exposed to 
heat radiation alone, while the animals exposed to heat and roentgen radia- 
tions simultaneously developed well marked burns which healed much more 
slowly than those produced by heat alone. 

McCuure, Evanston, III. 


Propuction oF Locat IMMuNiTY By MEANS or DipHTHERIA Toxin. J. A. 
Bowen, J. Infect. Dis. 36:501 (June) 1925. 


Bowen undertook to determine whether a mucous membrane could be immunized 
against diphtheria by the use of minute harmless doses of toxin. Inoculations were 
made into the conjunctivae of guinea-pigs after the conjunctivae were scarified, 
as it was found that the intact conjunctivae were unaffected by either toxin or 
suspensions of dead bacteria. The animals were studied in three series, those 
receiving toxin, those receiving bacterial suspensions and those used as controls. 

Daily instillations of toxin and bacterial suspensions resulted in local lesions 
and, in some instances, in general symptoms and even death. Instillations made a 
few days later, using virulent bacteria, had no effect on the eyes of the previously 
vaccinated animals, though local lesions and some deaths occurred in the control 
animals. Observations over a period of two months showed no new develop- 
ments, and it was concluded that what appeared to be a definite local immunity 
was present in the conjunctiva of the animals treated with toxin and in those 
treated with a suspension of dead orgnisms. 

An attempt was made to determine the extent of this immunity by inoculation 
of the stomach wall of immunized and nonimmunized pigs with suspensions of 
living bacteria. The lesions occurring in the nonimmunized animals were much 
more marked and the intoxication was much greater than in the immunized animals. 
Bowen states that the local immunity of the conjunctiva is apparently accompanied 
by a low degree of general immunity. 


A PRECIPITATING AND NEUTRALIZING SCARLATINAL ANTISTREPTOCOCCUS HoRSE 
SeruM. Epwarp C. Rosenow, J. Infect. Dis. 36:525 (June) 1925. 


Rosenow, by means of precipitin and neutralization experiments, studied various 
hemolytic streptococci, including scarlatinal forms, and antistreptococcus horse 
serums produced with these strains. 

He feels that his experiments on toxicity and neutralization not only support 
the newer results obtained in scarlet fever by G. F. and G. H. Dick and by 
Dochez, but also show that great differences occur in the toxin-producing power 
of scarlatinal and nonscarlatinal strains of hemolytic streptococci, and that certain 
strains possess this power to a high degree years after isolation. Moreover, they 
show that it is possible to produce in the horse a neutralizing serum by intravenous 
injection of dead and living hemolytic streptococci from scarlet fever, a result 
within expectation because of the demonstrated identity of the toxin in filtrates 
and that within the washed dead organisms. On the basis of Dochez’s results, it 
was thought possible that his efforts were successful, because the horse developed 
arthritis. 

In the pig or hog (Chester white) was found what promises to be a suitable 
animal for determining the toxicity of filtrates from cultures of hemolytic strepto- 
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cocci, and perhaps for the standardization of antiscarlatinal serums. Good keep- 
ing qualities of antiscarlatinal serums may confidently be expected, since specific 
precipitating and neutralizing properties were demonstrated in the serum prepared 
more than six years before. 

The large amount of toxin produced by three strains of hemolytic streptococej 
isolated in cases of postscarlatinal otitis media, which was neutralized by the 
scarlatinal serum, indicates that these strains would have produced scarlet fever 
in susceptible persons, and that immunity of the skin to the toxin does not neces- 
sarily mean immunity of the throat to infection by truly scarlatinal hemolytic 
streptococci. 

Preservation of filtrates in the ice chest for six months markedly reduced 
their toxicity. 

Identity of the soluble toxin produced by scarlatinal and certain nonscarlatinal 
strains seems certain, since both were neutralized by the immune scarlatinal horse 
serum, by the serum from persons immunized with scarlatinal filtrates (the Dick 
method) and by convalescent scarlet fever serum. The fact that the neutralizing 
principle (antitoxin) was removed from the scarlatinal serum by the washed 
bacteria! bodies of both types of hemolytic streptococci, and that the “endotoxin” 
within the heat-killed bacterial cells was neutralized equally in both, is further 
proof of the identity of the soluble toxin and endotoxin of- scarlatinal and of 
certain nonscarlatinal strains. 

On the basis of these results, Rosenow offers the hypothesis that the specificity 
in the scarlatinal hemolytic streptococcus may be an expression of high toxin- 
producing power, and of other peculiar acquired properties in the hemolytic 
streptococcus group. 

Two colored plates illustrate the report. One shows the reactions in the pig, 
resulting from intracutaneous injection of scarlet fever streptococcus toxin with 
and without the immune scarlatinal serum. The other shows the appearance of 
the skin reaction in the human being due to the injection of toxins of scarlatinal 
and nonscarlatinal streptococci, with untreated serum and with serums treated 
with scarlatinal and nonscarlatinal hemolytic streptococci and green-producing 


streptococci from poliomyelitis. . ; 
KENNEDY, Rochester, Minn. 


On CAPILLARY BEHAVIOR IN HEMORRHAGIC DISEASES. F. von Bermutu, Klin. 
Wehnschr. 4:830, 1925. 


Using the Magnus method, von Bermuth compared the behavior of the 
capillaries in a patient with hemophilia and one with purpura hemorrhagica. 
In the hemophiliac, the capillaries remained open after puncture and did not 
contract as was the case in the individual with purpura. The method has 
possible usefulness in the differential diagnosis of these two diseases. 


ScHWaArtTz, Milwaukee. 


A Srupy OF THE PERMEABILITY OF THE MENINGES TO BISMUTH. S. KATZENEL- 
BOGEN, Schweiz. med. Wchnschr. 55:458 (May 21) 1925. 


The article is a contribution to the study of the relationship between the 
presence of medicaments in the cerebrospinal fluid and their action on the 
nervous system. 

Twenty-seven patients subjected to injections of a suspension of metabolic 
bismuth and Oléo-Bi did not reveal the presence of bismuth in the cerebro- 
spinal fluid. Granting the great sensitiveness of these substances one may 
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conclude absolutely that the permeability of bismuth through the blood 
cerebrospinal fluid “barrier” is practically nil, and that this conclusion is true 
in the case of normal as well as of pathologic meninges. Clinical experience, 
however, proves that this in no way diminishes the therapeutic value of bismuth. 
The author, in closing, generalizes that the action of a substance on the nervous 
system is not conditioned by the presence of this substance in the cerebrospinal 


fluid. ELTeRICH, JR., Pittsburgh. 


Nutrition 
Tue Scorsutic DiatHesis. H. L. Ratnorr, Arch. Pediat. 42:183, 1925. 


Aside from lack of vitamin C, the chief etiologic factor of scurvy is infec- 
tion. The disease may become active with the onset of an infection in any 
part of the body. Meyer has advanced the proposition of the existence of a 
scorbutic diathesis. When this diathesis exists, the proper stimulus, toxic 
or mechanical, is able to produce active scurvy. When, after treatment, the 
clinical manifestations have subsided, the scorbutic diathesis remains for 
some time, with the possibility of recurrence. 


DysPEPSIA IN THE BREAST Fep, NEw-Born INFANT: CAUSES, SYMPTOMS AND 
MANAGEMENT. ARTHUR M. DANNANBERG, Arch. Pediat. 42:281, 1925. 


Dyspepsia in the new-born, breast fed infant is due to a temporary inability 
of the digestive tract properly to digest and abscrb the breast milk. The sugar 
and fat are the constituents in the milk that for the most part cause the 
symptoms. Dehydration and acidosis may complicate the dyspepsia. The 
administration of boiled skimmed cow’s milk or calcium caseinate solution, 
while the intake of the breast milk is temporarily lessened, is a physiologic 
therapeutic method to overcome the dyspepsia and to prevent dehydration and 
acidosis. Drugs, and especially cathartics, play no part in the treatment. 


A Case or Scurvy 1n A CuHitp oF Six AND ONE-THIRD YEARS FROM AN 
EXTRAORDINARY Dietary Récimt. D. J. M. Mitrer, Arch. Pediat. 42:336, 
1925. 

The author reports a case of scurvy in a girl whose diet consisted of 3% 
pints of commercially pasteurized grade B milk daily by bottle, never by 
glass. In addition, she ate ice cream once daily; crackers, cake, muffins, 
hot cakes with syrup and candy; very occasionally meat broth or soup made 
without vegetables. She never ate meat, bread, any vegetables, fruits, orange 
juice or eggs. 


THe ANTIRACHITIC ACTIVATION OF Foops AND OF CHOLESTEROL BY ULTRA- 
VIOLET IRRADIATION. ALFRED F. Hess, J. A. M. A. 84:1910 (June 20) 1925. 


The result of many studies has led to the conclusion that the chemical sub- 
stance which can be activated by ultraviolet rays is cholesterol in animal 
foods or phytosterol in vegetable foods. These substances are present in almost 
every vegetable and animal cell. The established fact that foods, as well as 
cholesterol and phytosterol can be endowed with specific antirachitic potency has, 
apart from any clinical application, decided theoretic interest and value. It 
demonstrates a definite physiologic process by which ultraviolet rays can bring 
about a change in the tissues, and furnishes a chemical basis for interpreting 
some of the effects of heliotherapy. What may be the relation of this activation 
of cholesterol to the broad problem of the nature of vitamins depends largely 
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on our definition of a vitamin. At present the definition is so vague and varied 
that it would be futile to consider whether a vitamin has been formed by means 
of irradiating cholesterol. All that can be stated definitely in this connection js 
that a chemical substance which is ubiquitous in the cells of the body can be 
rendered specifically curative as the result of exposure to ultraviolet radiations, 
and that a minimal amount—less than 1 mg. a day of this activated substance— 
suffices to protect experimental animals from the lesions of rickets. 


Bonar, Salt Lake City. 


CONCENTRATED FEEDING. Beta Scuick, Arch, Pediat. 42:397, 1925. 


The use of concentrated human or cow’s milk should be reserved for 
children with definite indications. A normal infant does not need concentrated 
feeding. Indications for concentrated feeding are given as: 1. In the healthy 
child, a lowered instinct for food intake and for fattening on a high caloric 
diet. 2. Nervous vomiting. 3. Pylorospasm. 4. In diseases associated with 
difficulty in feeding. 5. Children with disorders of water balance, namely, 
cardiac insufficiency, nephritis, pleurisy and enuresis. 


Von MeysensuG, New Orleans. 


THE Use or INSULIN IN Toxic ExsSICCATION SYNDROME IN ACUTE NUTRITIONAL 
DISTURBANCES. RICHARD PRIESEL and RicHARD WAGNER, Klin. Wchnschr. 
4:489, 1925. 


These investigators used 10 per cent. of glucose solution intravenously. 
For every 5 gm. sugar, 1 unit of insulin was used. 

The finding, that with an ineffective circulation, intraperitoneally or sub- 
cutaneously administered glucose solution may be unabsorbed twenty-four 
hours later, was remarked. re are 
; Prenatal Conditions 
On RETARDED DEVELOPMENT OF A NEw-Born Cuitp CAusED BY ROENTGEN 

RADIATION IN Earty Fetat Periop. Hans Asets, Wein. Klin. Wchnschr. 

37:869-970 (Sept. 4) 1924. Abstr. Am. J. Roentgenol. 13:200 (Feb.) 1925. 

At about two months after conception the mother was given one abdominal 
and two sacral roentgen-ray exposures. A microcephalic boy, weighing 1,950 
gm. and 41.5 cm. in length, was born. There was a microcornea, a microphthalmus 
and undeveloped slits far in excess of the usual mongoloid deformity. The func- 
tions appeared normal except for a tenseness of the musculature of the lower 
extremities in which the roentgenogram revealed cortical changes resembling 
syphilitic periosteal deposits. The idea of retardation of development is unique, 
since experience has shown that roentgen-ray action usually results in an absorp- 


tion or in no demonstrable effect on the offspring. « i Coan 
TULIK, Chicago. 


Ricut Smwep TypicaL CHOANAL ATRESIA IN CONNECTION WITH CONGENITAL 
ARRESTED DEVELOPMENT OF THE Face. Kaus Vocer, Ztschr. f. Hals- 
Nasen-u. Ohrenh. 11:121 (March 14) 1925. 


The genesis of congenital choanal atresia is still under discussion. In spite 
of the fact that over 100 cases have been described which make it very probable 
that a typical intra-uterine disturbance of development is present, Zarniko 
questions the congenital origin. Vogel describes a case of right-sided choanal 
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atresia which was combined with several positively congenital disturbances 
on the same side of the face and for which it is most reasonable to assume 
that the cause is intra-uterine. In a female patient, aged 15 years, an osseous 
occlusion was found. There was a complete occlusion which could be demon- 
strated by inflation with Politzer’s air bag. Only very fine bubbles appeared 
from the nasal tear duct. The floor of the nose was higher on the right than 
on the left side and it ascended still higher posteriorly. The lower turbinate 
was higher on the right side than on the left and was developed only anteriorly. 
It was small and ridgelike. The mucous membrane hypertrophied was like a 
papilla. A small but characteristic turbinate was encountered in a high loca- 
tion. The turbinates were abnormally short in a sagittal direction. The 
septum was straight. The roentgenogram showed increased thickness of the 
lateral nasal wall, a diminution in the size of the right maxillary antrum and 
a high situated right nasal floor and right turbinates. The right sphenoidal 
cavity was smaller than the left in the roentgenogram, which was taken through 
the mouth. The right ala nasi was less developed than the left. Somewhat 
laterally, a blind fistular duct was found. The forehead was equal on both 
sides. The palate was asymmetric and the uvula split. The patient, who is 
an imbecile, never noticed increased perspiration or headache on the right side, 
but she could not smell on this side. The Wassermann reaction was negative. 
The most varied ideas exist concerning the origin. Hopman considered 
the occlusion to be only the highest degree of a stenosis which is not rare. 
Luschka assumed a proliferation of the horizontal, Kundrat and Schroetter of 
the vertical part of the palate. Von Hansemann considered the atresia a 
variation of bone formation, Hochstetter assumed a persistence of the bucco- 
nasal membrane, whereas Haag cautiously thought it to be only a disturbance 
of the normal development of the nasal cavity. Berblinger looked at the atresia 
as a consequence of an abnormally increased and abnormally directed develop- 
ment of the osseous parts which surround the choana. The period of development 
is from the sixth to the twelfth fetal week, according to Berblinger. The 
coexistence of an atresia of the choana with other congenital malformations in 
his case, and in other cases reported in the literature, must perhaps be con- 
sidered not a mere coincidence but a hint that the atresia is also congenital. 
Von Eicken advised the following procedure. The vomer is removed sub- 
mucously and the nasal mucosa is separated at this spot from the occluding 
plate. The plate is removed with a few blows of the chisel and the occluding 
membrane and the posterior third of the septal mucosa are excised on both 
sides. In this manner a large cavity is produced which remains open perma- 
nently. In Vogel’s patient, the occluding plate was too thick to be removed 
entirely, therefore only a large opening was made at the posterior portion 
of the septum. Six months after the operation the opening proved to have 
remained sufficiently large. 
Ampere, Detroit. 


Diseases of the New-Born 


ConcenirAL HypertropHic Pyzoric Stenosis. RicHarp W. BOoLLinc, i * 
M. A. 85:20 (July 4) 1925. 


Four hundred and fifty-four cases of congenital hypertrophic pyloric stenosis, 
in which the Fredet-Rammstedt operation was performed, are reviewed. Of the 
entire series, sixty-seven died, a mortality of almost 15 per cent. The general 
mortality for the first 175 cases of this series was 17.1 per cent., while in the 
last 279 patients operated on only thirty-seven died. All deaths in the hospital 
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following operation were classed as operative deaths. Thirty-three patients died 
in collapse in from two to seventy-two hours after operation. Twenty-two patients 
died in from five to twenty-six days. Hemorrhage was responsible for death in 
five, peritonitis in six, and acute gastro-enteritis, bronchopneumonia and accidental 
opening of the duodenum accounted for two deaths each. One patient died twelve 
hours after an operation for intussusception which developed on the second day 
after operation. The author concludes that the Fredet-Rammstedt operation jis 
simple, curative and permanent in its results. Convalescence is rapid and the 
infant returns almost at once to normal development. There is little justification 
for a delay in operation since it turns a good operative risk into a bad one and 
substitutes a long accidental convalescence for a brief uneventful one. 


Bonar, Salt Lake City. 


On THE OccURRENCE AND PROGNOSIS OF BirTH TRAUMATIC HEMORRHAGE IN 
CEREBROSPINAL Fiurp. O. Uxricu, Miinchner Gesellschaft fiir Kinderheil- 
kunde, Klin. Wchnschr., Dec. 18, 1924. 


In 100 new-born infants, lumbar puncture revealed blood in fluid in five 
instances. All children with cephalematoma showed blood tinged fluid. Four 
of the patients with clinical evidence of injury died in the first week. Eight 
children, in whom no outward evidence was present, showed no effects at 
9 to 11 months. Three were not followed up. : : 

ScHwartz, Milwaukee. 
Acute Infections 


Lopar PNEUMONIA: DEVIATIONS FROM THE TYPICAL TYPES WITH PARTICULAR 
REFERENCE TO THE TEMPERATURE Curve. I. H. Go_pperGer, Arch. Pediat. 
42: 384, 1925. 


Uncomplicated primary lobar pneumonia in infants and children may be 
accompanied by a decidedly atypical temperature curve. Pneumonia occurs 
more frequently in the spring season. Children in poor physical condition, 
although less susceptible to primary lobar pneumonia than those in good condi- 
tion, predominated in the series. Fifty-nine per cent. were characterized as 
poor compared with 27 per cent. considered in good physical condition. 
Practically all lobar pneumonias begin at the periphery of the lung, an observa- 
tion which contradicts the term “central pneumonia.” Lobar pneumonia may 
run its course in forty-eight hours, but the average is nine days. Tempera- 
ture oscillations averaging 6 degrees may occur daily, and in some cases the 
intermissions may be as much as 10 degrees. 


Von Meysensuc, New Orleans. 


Tue ScarLet Fever ToX1In AND THE Dick Test. P. S. Rosen and L. A. 
Norosictna, J. A. M. A. 84:1476, 1925. 


The authors have repeated the work of the Dicks and of Zingher on scarlet 
fever. As a whole, their results differ somewhat from the figures of Zingher, 
but there are no facts contradicting the thesis of Dr. Dick. 


RESULTS WITH THE SKIN TEST FOR SUSCEPTIBILITY TO SCARLET FEVER. 
Georce F. Dick and GLapys Henry Dick, J. A. M. A. 84:1477, 1925. 


The results reported show the practical value of scarlet fever toxin used in 
skin tests for susceptibility and active immunization for the prevention of scarlet 
fever. The toxin may be administered with safety in doses large enough to 
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confer complete immunity. Active immunity is developed within two weeks and 
it lasts at least a year and a half. It is probable that most of the pseudoreactions 
not due to faulty technic, are caused by an unnecessary amount of protein in the 
toxin solution. The toxin causes less inflammation in the skin test than the 
diphtheria toxin employed in the Shick test. Induration is not marked and is 
associated with only the more strongly positive reactions. The reactions are 
transient, it being mecessary to observe them not later than twenty-four hours 
after the tests have been made. In partially immune persons, the reaction fre- 
quently begins to fade soon after it appears. If it is entirely faded at the end 
of twenty-four hours, it is negative. Positive reactions frequently disappear within 
thirty-six hours. Reactions not modified by an early fading may vary from a 
faint pink flush to an intense bright red. Some are of a rash type, composed of 
red points on a white background. The more intensely red reactions may be 
surrounded by a zone of pallor. Sometimes the lymphatics in the immediate 
vicinity of the skin test are outlined by pink streaks. Occasionally there is a 
rash in the bend of the elbow above the test. Reactions to immunizing doses are 
not severe. The local reactions of swelling and reddening subside in from 
eighteen to twenty-four hours. General reactions, such as general malaise and 
light transient scarlatinal rashes, may follow the first dose in highly susceptible 
persons. None of the reactions are so severe as those following immunization to 
either typhoid or diphtheria. 


An INsTITUTIONAL OUTBREAK OF ScarLet Fever. A. F. Rosertson, Jr., 
J. A. M. A. 84:1801 (June 13) 1925. 


During an outbreak of scarlet fever in an institution, the author made skin 
tests for susceptibility on all patients with scarlet fever and on ali contacts. The 
skin test was negative in one case of scarlet fever on the second day of the 
exanthem, and negative in another child who developed the disease two days later. 
All cases of scarlet fever became negative during convalescence. Of all the con- 
tacts tested, forty-nine showed negative reactions, nineteen positive, and seven 
pseudonegative reactions. Pseudoreactions were noted when testing for suscepti- 
bility in cases of scarlet fever and in normal persons. 


DocHez ScaRLtetT Fever AnTiToxin. R. H. Grawam, J. A. M. A. 85:95 (July 
11) 1925. 


In thirty-one patients treated by the Dochez method, twenty-one developed 
serum disease, the reactions varying in severity from slight urticarial eruptions 
to a generalized edema and temperature as high as 105 F. Six of the patients 
showed anaphylaxis in the first hour. The size of the dose apparently did not 
influence the reaction. Immunization was established in twenty-four cases, all 
treated the day of exposure, while injections the second day after exposure did not 
protect two patients out of three. Therapeutic injections gave little apparent relief. 


TREATMENT OF Pertussis By RoeNTGEN Ray. Lawrence W. SmIrH, ET AL., 
J. A. M. A. 85:171 (July 18) 1925. 


This report comprises a summary of 830 cases of pertussis treated by the 
roentgen ray. This means of therapy is of value in reducing the number and 
severity of the paroxysms and in shortening the course of the disease. The 
majority of the cases (750) are found in children under 7 years of age. Most 
of the patients present themselves in the paroxysmal stage, at which time the 
greatest benefit occurs, especially in the younger patients. Early diagnosis can 
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be established bacteriologically and by blood examination, as the disease is accom- 
panied by an absolute and relative lymphocytosis in 80 per cent. of cases during 
the catarrhal stage. Suitable vaccines made from organisms with an agglutination 
titer of 1:1,600 plus are effective prophylactically, and if given in sufficiently 
large and frequent doses are of value therapeutically. : 
Bonar, Salt Lake City. 


RHEUMATIC Fever tn CuiLpHOoop. H. B. Cusine, Canad. M. A. J. 15:711, 1925, 


The author gives a brief review of the subject, emphasizing the protean char- 
acter of the symptoms. He also lays especial stress on the fact that removal of 
tonsils after the child has had an attack of rheumatic fever does not prevent 
recurrence of attacks. Nothing new is brought out in etiology or treatment. 


Moore, Omaha. 


PNEUMONIA IN CHILDHOOD. St. EnGeL, Klin. Wchnschr. 4:691, 1925. 


In infants with nutritional disturbances, particularly those with prolonged 
decomposition, lung infiltrations are frequently encountered. These usually 
localize in paravertebral regions. 

Posterior portion of the right upper lobe is the most common site. Next 
in order of incidence is the left lower lobe in the middle portion. Only in 
well developed instances is there evidence of paravertebral pneumonia. Hypo- 
stasis is not a tenable explanation for this predilection. It is more easily 
explained by the atelectatic tendency of these parts, and such pneumonia 
should more correctly be classified as paravertebral-dystelectatic pneumonia. 

The infant’s lungs are particularly susceptible on account of this atelectatic 
tendency. The thorax is commonly in a state of inspiration, and is incapable 
of any appreciable expansion. Increase of the respiratory quantity can only 
be had by acceleration, now by greater amplitude. This leads to a rather 
characteristic finding. In infants in whom such rapidity has occurred, or in 
whom there has been long continued inflation, there is a very striking accentua- 
tion of grooving caused by pressure of the ribs—the intensity of which 
decreases from above downward and from behind forward. This, therefore, 
is quite the contrary from what would be expected if hypostasis is the 
explanation of the observed localization. With increasing age in childhood, 
this tendency to intercostal grooving diminishes — and, pari passu, the occur- 
rence of paravertebral pneumonia. Not alone the pneumonias occurring in 
nutritional disturbances but also those of inflammatory origin show a pre- 
dilection for the paravertebral region. Lobular pneumonias, which are more 
common in the second half of the first year, have the tendency to localize 
adjacent to the paravertebral region. 

St. Engel attempts a division of lobular pneumonias into two groups, those 
which follow acute infectious diseases, namely, measles or pertussis, and those 
which are primary. 

In the primary forms there is a diffuse early capillary bronchitis, the 
manifest localizations being a rather late development. 

In the postinfectious bronchopneumonias, the lower lobes posteriorly and 
usually the left lung, are involved. 

In croupous pneumonia, he presents an analysis of cases which exhibit 
the following tendencies. 

The younger the child, the more apt is the right upper lobe to be involved. 
Next in frequency is the left lower lobe and third, the right lower lobe, 
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Isolated middle lobe pneumonias are rare. The left upper lobe is practically 
never involved. This varied distribution is influenced by the same mechanical 
factors previously explained for the paravertebral-dystelectatic forms in 
infancy. The exclusion of the left upper lobe St. Engel attempts to explain 
on the basis of lymph node position. The lymph nodes for the left upper 
lobe lie in a sort of extra pulmonary position; those for the other lungs lie 
within the hilum connective tissue. 

St. Engel pleads for a more intensive study of respiratory infections, in 
order that the high winter curve of mortality may be reduced. 


ScHwartz, Milwaukee. 


Chronic 
IMMUNITY AND PROPHYLAXIS IN TuBERCULOSIS. L. W. Sauer, Arch. Pediat. 

42:73, 1925. 

Active tuberculosis is still prevalent because: 1. The sources of infection 
are manifold. 2. Early diagnosis is difficult. 3. Infants and young children 
are very susceptible. 4. The course of the disease is often chronic. 5. The 
bacillus is very resistant. 6. Specific prophylaxis and specific therapy need 


further study. 
Immunity studies in tuberculosis all have as their origin the classic phe- 


nomenon of Koch, that is, animals reinfected with virulent bovine tubercle 
bacilli after they had recovered from a mild bovine type of infection, react 
differently than do animals receiving virulent bacilli without previous immun- 
ization. Two indisputable facts are: 1. That most individuals become infected 


with the bacillus some time before puberty. 2. That relatively few die of the 
disease, in spite of the presence of tuberculous lesions in over 80 per cent. of 
all necropsies. The most important weapon against the dissemination of 
tuberculosis is isolation of the patient, since the main source of danger is 
droplet infection in the immediate vicinity of the tuberculous person. Artificial 


immunization, such as practiced against smallpox, is advocated by Chalmette. 
Preventorium treatment is especially indicated when a poorly nourished child 
who is not thriving, has a positive tuberculin reaction, but no active disease. 








PULMONARY TUBERCULOSIS IN CHILDHOOD. ALBERT J. Bert, Arch. Pediat. 

42:82, 1925. 

Tuberculosis is not as frequent or as fatal in children as it is commonly 
thought to be. If it is of the hilum type, a complete cure may be expected 
if proper treatment is instituted. The largest and most important group is 
the undernourished or potentially tuberculous child, many of whom have been 


erroneously considered to be tuberculous. 
Von Meysensuc, New Orleans. 


THe DIAGNOSIS OF SCARLET Fever. G. Faconi, Schweiz. med. Wehnschr. 
55:529 (June 4) 1925. 


A brief review of the newest researches of the Dicks and of Caronia in 
regard to the etiology of scarlet fever is given. The Szontag conception of 
scarlet fever as an anaphylactic reaction is used by the author as a back- 
ground in his analysis of the white blood count. After a description of 
numerous typical scarletinoid cases, the conception is developed that the 
organism of scarlet fever probably causes an anaphylactic reaction but that 
this reaction may be accomplished also by means of other agencies. 


E.tericH, Jr., Pittsburgh. 
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Internal Diseases 


Recent STUDIES IN BRONCHIAL ASTHMA AND CHRONIC BRONCHITIS IN CHILpREn, 
Ratpo H. Kuuns, Arch. Pediat. 42:132, 1925. 


Most investigators are of the opinion that asthma is due to anaphylaxis, 
It is Walker’s belief that food proteins, after absorption, may stimulate the 
constrictor fibers of the vagus, producing a stenosis of the small bronchioles, 
A history of ancestral asthma is obtained in about one third of the cases, 
Brown classifies four clinical types of asthma: 1. Cases which resemble acute 
bronchitis. 2. Catarrhal asthma. 3. True asthma or acute spasmodic bronchitis. 
4. Hay asthma. In the author’s experience, the first attack of asthma in infancy 
can usually be traced to a change in diet with egg, cereal or milk in the 
order of frequency. For treatment, the author advocates the use of calcium 
by mouth and exposure of the body to ultraviolet rays. 


WEAK AND Fiat Foot 1n CHILDREN. SAMUEL W. Boorstern, Arch. Pediat. 

42:169, 1925. 

Predisposing causes of weak and flat foot in children are general weakness, 
excessive weight, rickets and contracted tendon of achilles. The direct cause 
is disproportion between the strength of the foot and the weight and strain 
to which it is subjected. The symptoms are: deformity, tired feeling when 
walking and occasionally pain. It is important to train the child to walk 
properly, namely, with the feet parallel or even slightly turned in. Acute foot 
strain should be relieved by rest and adhesive strappings. Short tendon of 
achilles should be relieved by stretching or by open operation. 


Fisprosis AT THE BASE OF THE LUNGS IN CHILDREN. KENNETH H. TALLERMAN, 
Arch. Pediat. 42:176, 1925. 


Fibrosis at the base of the lung following measles and acute pulmonary 
infections is by no means rare in children. The condition is sometimes con- 
fused with tuberculosis. The roentgenogram helps to differentiate the two. 
Bronchiectasis may start from this condition. The prognosis depends on 
whether the process is arrested or whether reinfection takes place. The treat- 
ment depends on general and dietetic lines, together with clearing up of all 
foci of infection in other parts of the body. 


CARE OF CHILDREN CONVALESCING FROM HEArT DISEASE. WILLIAM D. StTrovuD, 
Arch. Pediat. 42:190, 1925. 


Children needing convalescent cardiac care must be divided into definite 
classes and each class given different care. Investigation for foci of infection 
should be carefully carried out and all foci removed before admission to 
a convalescent home. Prolonged rest in bed with a ‘gradual increase in effort 
as conditions warrant will greatly lessen the possibility of a reactivation of 
an endocarditis. 


VULVOVAGINITIS IN CHILDREN. P. M. Kurzwei and N. T. Saxt, Arch. Pediat 
42:202, 1925. 


The symptoms of vulvovaginitis are outlined and the treatment is divided 
into three courses which are to be followed at the same time. Hygiene is 
of the utmost importance. Local treatment consists in a vulvar pad, powdered 
with boric acid and the local injection of protargol in 0.16 to 0.12 per cent. 
solution. Reconstructive treatment consists in the administration of tonics. 
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RoeNTGEN-Ray THERAPY OF CHRONIC CouGH IN CHILDREN. Lewis J. FriepMAN, 
Arch. Pediat. 42:208, 1925. 


The most favorable results of roentgen-ray treatment of chronic cough were 
obtained after pertussis. Roentgen-ray findings of the chest subsequent to 
treatment revealed little if any change, but the annoying subjective symptoms 
disappeared. The thymic residue recedes in all cases. 


A Stupy or THymMus GLANDs. Guy L. Buss, Arch. Pediat. 42:213, 1925. 


So-called enlarged thymus, which can be shown by percussion and roentgen- 
ograms, is very common. The function of this gland has not been proved, the 
evidence at hand classes it with the endocrines. Part of thymus symptoms 
are due to pressure and in a majority of cases a markedly enlarged thymus 
presents a definite symptomatology. However, all apparently enlarged thymus 
glands do not have symptoms. The norm for thymus gland for a baby of 
a given size, age and weight has not been established. We do not know 
the cause of thymic death. Roentgen-ray treatment for symptom producing 
thymus is efficient and without danger. 


Acute HEMATOGENOUS STREPTOCOCCIC PERITONITIS IN CHILDREN. J. L. RANso- 
Horr and J. V. GreeNepAuM, Arch. Pediat. 42:315, 1925. 


Acute streptococcic peritonitis presents a clinical entity sufficiently char- 
acteristic to make diagnosis possible. It is seasonal in incidence and may occur 
with or without previous tonsillar or throat infection. As a rule, streptococci 
may be isolated from the throat, the blood stream and the peritoneal cavity. 
The treatment of choice is surgical, as soon as the diagnosis is made. 


Goitrek IN Cuttpren. A. S. Jackson, Arch. Pediat. 42:363, 1925. 


The goiter question is now of national concern to the profession as well 
as to the laity. Iodin deficiency is generally accepted as the cause of simple 
or colloid goiter in children. Excessive physical and mental fatigue are also 
factors in the etiology, as they add an extra load to the thyroid gland. Goiter 
in children may be classified under three headings: colloid, adenomatous and 
exophthalmic. Exophthalmic goiter rarely occurs in children under 10 years 
of age. Nine cases of exophthalmic goiter in children, all but one of whom 
received treatment with iodin, were operated on in the series. All children 
living in the goiter area should receive prophylactic treatment with iodin which 
should be started at the age of 10. If small adenomas are present, treatment 
may be continued until the age of 21, provided small doses are given with care. 


Von Meysensuc, New Orleans. 


A CAse or CONGENITAL MyXEDEMA IN A BrEAST-FED INFANT WITH UNUSUALLY 
Earty MANIFESTATION OF Symptoms. Harry Lounes, Bull. Buffalo Gen. 
Hosp. 3:17, 1925. 


A clear case of sporadic cretinism is described, in which the symptoms 
were apparently present at birth. There was no hereditary element demon- 
strable. Despite breast feeding the child grew progressively worse up to the 
end of the third month, when thyroid treatment was instituted, with good 
results (photographs). 
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In his comment, the author distinguishes with clearness the various forms 
of congenital insufficiency of the thyroid and includes his case in the group of 
congenital myxedema or sporadic cretinism. The case is exceptional as 
ordinarily the thyroid principle supplied to the fetus in utero and to the 
nursling by the breast milk is sufficient to prevent the early development of 
symptoms. Probably the feeding in this case was inadequate, but for the 
intra-uterine development of the picture, no explanation is found. 


Orr, Buffalo, 


THe TREATMENT OF DitaneteEs MELLITUS IN CHILDREN. A. GRAEME MITCHELL, 
J. A. M. A. 84:1620, 1925. 


Practically all diabetic children will be benefited by the use of insulin, the 
severity and progressive character of the disease in them making it difficult {o 
give a diet that will keep them free from sugar and ketone while supplying 
enough food for growth and development. The diabetic diet should be planned 
with three definite factors in mind: (a) the protein content; (b) the relation 
between ketogenic and antiketogenic substances, and (c) the glucose tolerance 
of the patient. The child will require at least 1 gm. of protein for each pound 
of body weight. If the diet contains not more than 2.5 gm. of fat for each gram 
of carbohydrate plus each gram of protein, ketosis will not occur, In continuing 
the planning of the diet in which protein has already been supplied in the propor- 
tion of 1 gm, per pound of body weight, the remainder of the food must be 
added so that there is 1 gm. of carbohydrate and not more than 2.5 gm, of fat 
for each pound of body weight. Children are especially prone to the development 
of acidosis, and it is well to keep the fat lower than would be permissible in 
adults, not much more than 2 gm, of fat being allowed per pound of body weight, 
Details for the treatment of uncomplicated cases are given, 


CHOLESCYSTITIS AND CHOLELITHIASIS IN YOUNG CHILDREN, Crayton C, 

Snyper, J. A. M. A, 85:31 (July 4) 1925, 

Three cases of gallbladder disease in children under 10 years of age are 
reported. The children were aged 4, 54% and 9% years, respectively. The patients 
were operated on and in each case drainage was followed by an uneventful 
recovery. The preoperative diagnosis in these three cases was acute appendicitis, 


Bonar, Salt Lake City. 


THe TREATMENT OF SEPTICEMIAS AND INTOXICATIONS IN INFANTS AND 
CHILDREN. ALAN Brown, Wisconsin M. J. 23:645 (May) 1925. 


The treatment of blood infections and toxemias has been more or less empirical 
and unsatisfactory. Bactericidal solutions, such as mercurochrome-220 soluble, 
have given indifferent results. The plan of treatment known as exsanguination- 
transfusion, adopted in the Children’s Hospital at Toronto was developed and 
perfected by the late Dr. Bruce Robertson. 

Robertson’s description of his own method is quoted from the Archives of 
Surgery, July, 1924. Unfortunately the method is practically limited to infants 
and children under 4 years, because a quantity of citrated blood equal at least 
to the patient’s total circulation (35 c.c. per pound of body weight) must be 
obtained from an adequate number of donors before the operation is begun. 
The blood is held at 100 F. in a water bath. The recipient is prepared by tying 
a cannula in a suitable vein for transfusion and an exsanguination cannula is 
inserted into the superior longitudinal sinus or into the femoral vein. Blood 
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is withdrawn from the patient until signs of exsanguination begin, then the 
citrated blood is introduced by the transfusion cannula. 

Withdrawal and introduction of blood is then carried on simultaneously at 
approximately the same rate until all the available blood has been transfused. 

Unless contraindicated by cyanosis or other signs of failing circulation, more 
blood is introduced than was withdrawn. The procedure in the hands of the 
unskilled is not without danger. Since the author’s original description of the 
method in 1921, there have been approximately 600 such operations performed 
at the clinic. 

The curative effect of this treatment has been amply demonstrated clinically 
and bacteriologically. Results have been brought about in two ways: (a) 
mecalinically by removing a large amount of the toxin or bacteria as the case 
may be, or (b) serologically by supplying the complement and immune bodies 
normally present in the blood. 

The operation has been performed chiefly in the following conditions: (1) 
acute intestinal infection; (2) erysipelas; (3) septicemia; (4) septic scarlet fever; 
(5) resorcin poisoning; (6) acidosis; (7) toxemia of severe burns. These 
conditions are discussed individually and tables of the results obtained are given. 

Improvement and cure were also noted in cases of severe acidosis of unknown 
etiology, primary peritonitis, infectious diarrhea and diabetic coma. The most 
striking reductions in mortality brought about by this plan of treatment are as 
follows: Burn toxemia, 55 per cent.; erysipelas in the new-born, 45 per cent.; 
acute intestinal intoxication, 40 per cent.; septicemia (to a lesser degree but 


wthy of trial), - ‘ 
m Kastner, Milwaukee. 


A Mernuop vor Rapm DiaGnosis or Pernicious Anemia, F, E, Lowy, Klin. 
Wehnsehr, 4:828, 1925, 


Smear of suspected blood is superimposed on a stained smear of normal 
blood. The comparative difference in size of the red cells is striking. Accord- 
ing to Naegeli, megalocytosis is a constant finding, even in the earliest forms 
of pernicious anemia, and is also present in the remissions, 

Lowy also regards the method as a diagnostic aid in constitutional hemolytic 
icterus when the anisomicrocytosis gives similar comparative information. 


ScHwartz, Milwaukee. 


PATHOGENESIS OF THE PURULENT INFECTIONS OF THE GENITO-URINARY TRACT 
In INFANCY. HERBERT SCHOENFELD, Monatschr. f. Kinderh. 30:112, 1925. 


The question, whether pyelonephritis is an ascending or descending infection 
is as yet unanswered. This report contains eight case histories in which the 
writer believed conditions to be ideal for an ascending infection. For example, 
one was a congenital anomaly, with a fistula from the rectum into the bladder. 
This persisted for five months before there were any signs of kidney involve- 
ment. In another case blood cultures for colon bacillus were positive before 
the organism appeared in the urine. 

These cases are quoted as an argument for hematogenous infection. 


Bone INvoLvVEMENT IN INTESTINAL INFANTILISM. F. LEHMANN, Monatschr. 
f. Kinderh, 30:124, 1925. 


This is a report of three cases of intestinal infantilism, in which bone 
involvement was observed by the roentgen ray. In all cases there was osteo- 
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porosis but what was more interesting was the finding of a rickets in a child, 
aged 6 years, one and one-half years after the intestinal process had healed, 
Whether the rickets was due to the intestinal condition is not certain, but the 
writer is inclined to believe that the rickets was an older process, that it 
was masked by the changes in metabolism of the intestinal disease, and that 
after this had cleared up the rickets became florid again. 


GERSTLEY, Chicago. 


PineAL Precociry. W. Opermart, Schweiz. med. Wchnschr. 55:474 (May 28) 
1925. 


The author gives the clinical picture of a boy, aged 4% years, with an 
essentially negative family and past history, who at six months revealed con- 
siderable adiposity, the first appearance of pubic hair and a generally pre- 
cocious physical development. When at 18 months he began to talk, his voice 
was deep. 

At time of writing, he had the appearance of a boy, aged 14. A beard is 
commencing to make its appearance. The axillary and pubic hair growth is 
thick. Both testicles are slightly but symmetrically enlarged. The breasts 
reveal no glandular development. The mental status is that of a 6 to 7 
year old child. A Binet-Simon test by Professor Bing shows a mental age 
of 6 years 4 months and an intelligence quotient of 148. The heart, lungs, 
abdomen, urine, blood, Wassermann examinations were negative; the roentgen 
ray reveals no enlargement in the neighborhood of the adrenals. The author 
believes the case to be due to a disorder of the pineal gland. He has 


instituted organotherapy. E Jn, Pittsburgh 
LTERICH, JR., Pittsburgh. 


THe Princrptes OF INSULIN TREATMENT OF DIABETES IN CHILDREN. J. E. 
Hotst, Ugesk. f. Leger 20:417, 1925. 


Large doses of insulin in mild cases of diabetes mellitus are, according 
to the author, of decided value. With this treatment the child’s subjective 
condition is improved and his ability to do work is increased. As a rule, 
infantile diabetes mellitus progresses rapidly, and if any sparing action or 
restitution of pancreatic tissue is to be hoped for, it would be most likely to 
occur in the young, growing child. The use of large doses of insulin increases 
the freedom in choice of a diet and the resulting improved nutrition eliminates 
chances of infection. 

The dose of insulin advocated by the author is one that will cause marked 
symptoms of hypoglycemia or reduce blood sugar to 0.04 or 0.05 per cent. 
The blood sugar may be 0.03 per cent. before any symptoms of hypoglycemia 
appear. The symptoms, when they do occur in children, are mild. Over a 
period of a year and a quarter, glucose was in no case given for symptoms 
of hypoglycemia, but meals were sometimes given before the usual hour. 

Two cases are cited to show the excellent results obtained by the author. 
One, a girl, aged 5 years (a case of mild diabetes), was treated over a period 
of one year and three months. To all appearances she now acts as though 
nothing ever had been wrong with her. Another case, a boy, aged 12, a 
brother of the girl, aged 5, had severe diabetes and was treated for the same 
length of time. He now goes to school each day, works at home afternoons, 


and does not feel tired. i 
Scututz, Minneapolis. 
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Nervous Diseases 


CorticaL Scterosis: A CurinicaL INSTANCE OF THE DECEREBRATED ANIMAL. 
E. Bronson, Arch Pediat. 42:108, 1925. 


A clinical record is given of an infant who showed many features of the 
experimental decerebrated animal. Some of the features of decerebration are 
discussed. 


Amavrotic Famity Ipiocy. J. Epsrern, Arch. Pediat. 42:236, 1925. 


The author reports the case of an infant, who was the eighth child of 
Russian Jewish parents. The history obtained shows that the first, third, 
and sixth infants became blind, demented and began to waste at about the 
age of 6 months and died within their second year. The eighth child is the 
patient on whom the diagnosis was made by observation. 


A Stupy or TwentTy-THREE CASES OF ENCEPHALITIS LETHARGICA IN CHILDREN. 
H. S. Rercuie, Arch, Pédiat. 42:292, 1925. 


A history of acute infection is in nowise a requisite to a diagnosis of 
encephalitis. The disease is protean in its manifestations, and should be kept 


in mind in all patients showing paralyses, particularly of the cranial nerves, 
myotonus or otherwise unexplained character changes with or without the 
lethargic complex. Parkinsonism in the child seems in the vast majority of 
cases to be due to encephalitis lethargica (epidemic encephalitis) only. 
Because of the identity of many of these pictures with those produced by brain 


tumor, poliomyelitis, chorea, degenerative diseases of the central nervous 
system, tuberculous meningitis, dementia praecox and psychopathy, no one 
symptom can be regarded as conclusive. The diagnosis must be based partly 
on the combination of complexes and partly on the history and progress of 
the case. The examination of the spinal fluid will aid to a limited degree, 
in particular the spinal fluid sugar content can serve as a guide. 


Von Meysensuc, New Orleans. 


CuitpreEN’s PERSONALITY AND Beuavior. E. STtaNnLtey Appott, Boston M. & 
S. J. 192:1060 (May 28) 1925. 


From birth onward, everything that affects us at all makes an impression 
on us, which is more or less permanent, and these emotional reactions largely 
determine behavior. External behavior, or reaction to the situation, there- 
fore, is an end-result of a series of mental reactions, and the difference in 
behavior reaction of children becomes dependent on their personality, hereditary 
and social background and experiences. 

By our attitude and behavior toward children, we can largely determine 
their attitudes and behavior, not only for the immediate occasion, but in 
some respects for all their lives, and this is true not only personally but as 


a profession as well. G D 
ENGENBACH, WVenver. 


A Stupy or tHe Lrporns iy NeuroNIC DEGENERATION AND IN AMAUROTIC FAMILY 
Ipiocy. E. Weston Hurst, Brain 48:1, 1925. 


The author studied the lipoids in situ microscopically by the use of the 
Various staining reagents, both before and after the tissues were treated with 
numerous fat solvents, and likewise their staining reactions after mordanting for 
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different periods. The aims of his work were (1) to determine the nature, mode 
of production and time relation of the various products of nervous disintegra- 
tion, and (2) to compare the results obtained by the various staining methods 
in a series of cases and so to ascertain the value of these methods. Normal 
myelin was found to contain cholesterin, phosphatids and cerebrosids. 

A study was made of three cases of tract degeneration caused by hemiplegia 
and cord compression. In Case 1, a case of hemiplegia lasting six weeks, the 
products of degeneration were chiefly extracellular, consisting of globules of 
myelin breaking up into cholesterin, cerebrosids and phosphatids. In Case 2, 
one of gradual cord compression, of from three to five months’ duration, granular 
corpuscles had made their appearance, and a good proportion of the fat was 
intracellular. The bulk of the lipoid consisted of neutral fat and cholesterin 
with some fatty acid; phosphatids and cerebrosids were found in much smaller 
amounts. In Case 3, a case of sudden hemiplegia of six months’ duration, the 
lipoids consisted almost entirely of neutral fat and some cholesterin crystals, 
The fat seen in the granular corpuscles as they approached the Virchow-Robin 
spaces consisted entirely of neutral fat and fatty acids, the latter being finally 
converted into neutral fat. The conclusion reached by the author is that neutral 
fat is the ultimate product of myelin degeneration. 

In a case of disseminated sclerosis in which the local toxic onslaught was 
on the myelin, in studying the periphery of a patch the author found that 
neutral fat and cholesterin represented the greater part of the lipoid present. 

Lipochrome pigment was found in the nerve cells in all cases; this stained 
readily with all lipoid staining reagents and was extremely resistant to their 
solvents. 

Three cases of neuronic degeneration, two of amaurotic family idiocy and 
one of cerebral macular degeneration were then studied, and the nature of 
their products of degeneration investigated. In all three the lipoids were found 
to consist chiefly of cerebrosids and phosphatids, but those in the latter case 
differed in that the lipoids stained deeper with sharlach, and were practically 
insoluble in all fat solvents. After various reasoning, and recalling the 
similarity in the two diseases from a clinical and pathologic standpoint, the 
author concludes that each of these degenerations is essentially the same, and 
that the differences that exist are due solely to the acuteness or chronicity of 
the process. In amaurotic family idiocy cerebrosids and phosphatids are liberated 
in a readily soluble form and possess staining properties more or less typical 
of the groups. In cerebromacular degeneration and in senile nerve cells studied, 
they are so altered as to become insoluble in the fat solvents and to stain 
deeper with sharlach. Attention is called to the similarity of the lipoids in 
the latter two cases in which the degeneration is of a slower production. 

As to the origin of the lipoids studied, the author ascertained that in normal 
myelin the lipoids exist as such and are not in the form of an emulsion or in 
union with protein. The lipoids of cerebrosids and phosphatids found in the 
cell protoplasm in the foregoing forms of neuronic degeneration the author 
concludes have been liberated from chemical combination with some other cellular 
substance, and as it is known that they unite readily with protein, it may be 


assumed that they exist in the form of lipoproteins. : 
; ‘ies Strack, Milwaukee. 


Factat Patsy Fottowinc Scartet Fever. P. N. MutscHMann, J. A. M. A. 
84: 1633, 1925. 


Two cases of unilateral peripheral facial palsy following scarlet fever are 
reported. Both patients, after several months of apparent complete clinical 
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recovery, developed an intermittent paralysis of the seventh nerve on the affected 
side. 


TETANY AS A CAUSE OF CONVULSIONS IN VERY YOUNG INFANTS. GROVER F. 
Powers, J. A. M. A. 84:1907 (June 20) 1925. 

The author describes a case of tetany in an infant, aged 5 weeks, who had 
several convulsions during the two weeks prior to the establishment of the diag- 
nosis. The electrical reactions showed a hyperirritability and the blood calcium 
concentration was 5.93 mg. per hundred cubic centimeters of serum. 


Tue Ketocentc Diet 1N Epirepsy. M. G. Pererson, J. A. M. A. 84:1989 
(June 27) 1925. 


Thirty-seven patients with essential epilepsy have been treated for periods of 
from three to thirty months by means of a high fat diet sufficiently restricted in 
carbohydrate and protein to produce ketosis. In two patients, no change was 
noted. One patient improved while under control, but was lost from observation. 
Three remained free from convulsions for from three to eight months, and then 
were not heard from. Twelve have improved, and nineteen have been free from 
attacks since institution of this treatment. The general physical development and 
growth have been normal, and exceptionally good in certain cases. Resistance to 
infection seems in no way diminished by this form of treatment. 


Bonar, Salt Lake City. 


FAMILIAL APPEARANCE OF MONGOLIAN  Ip1ocy. CuotTzen, Monatschr. f. 
Kinderh. 30:120, 1925. 


The writer gives a careful family history of two cases of mongolian idiocy, 
each one being the third child of two sisters. The parents of the mothers were 
of nervous temperament, and on both the paternal and maternal side of the family 
was a large number of psychopaths. 


Sinus THROMBOSIS AS A COMPLICATION OF Grip. A. HottTinGcer, Monatschr. 
f. Kinderh. 30:131, 1925. 


The author compares the present epidemic of so-called grip with that of 
1918 and 1919. While the mortality in the present epidemic is not so great, he 
has observed a complication not noted in the other epidemic, namely, thrombosis 
of the cranial blood sinuses. This occurred in four patients under 2 years of 
age. Two of these developed on the tenth day of the disease, following middle 
ear complications. In the other two, however, the thrombosis occurred without 
any preliminary etiologic factors and seemed to be a marantic septic affair. 


GersTLEY, Chicago. 


SeveraL Cases or INFLUENZA Bacittus (PFEIFER) MENINGITIS. WALTER 
ScuNypeR, Schweiz. med. Wchnschr, 55:549 (June 11) 1925. 


Seven cases of Pfeifer bacillus meningitis are described. Fifty-six cases 
reported in the medical literature are reviewed. During the last year in 
Zurich, there have been more cases of influenzal meningitis than of the 
meningococcic type. The majority of cases occurred in children under 3 years. 
The respiratory tract seems to be the chief portal of entry. The diagnosis 
depends entirely on the bacteriologic study of the spinal fluid. The prognosis 
is not favorable. The duration of the disease is from one to fifteen days. 


- 
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The pathologic anatomy consists of an acute purulent leptomeningitis. The 
disease does not seem to be associated with severe influenza epidemics. 


ELTERICH, JR., Pittsburgh. 


Diseases of the Eye 


CONGENITAL COLOBOMA OF THE EyYELIp. SANForRD R. Grrrorp, J. A. M. A, 84: 


1817 (June 13) 1925. 


Two cases of congenital coloboma of the eyelid in children aged 8 years and 
18 months respectively, are reported. Photographs of a third, aged 11 months, 


are shown. : é 
Bonar, Salt Lake City. 


Diseases of the Nose and Throat 


RapiuM TREATMENT oF TonsiLts. C. AuGustus Simpson, Am. J. Roentgenol. 

12:527 (Dec.) 1924. 

The author feels that radium is of great value in that the beta rays have a 
bactericidal action in addition to the destructive action on lymphoid tissue. The 
methods used include direct application of a rubber compound capsule with 30 mg. 
of radium spread over 2 sq. cm. The rubber filters out only 2 per cent. of the 
beta rays. Another method is the implantation of % millicurie seeds, the number 
depending on the size of the tonsil. Thirty minute exposures are used in both 
methods. Some sore throat usually follows and treatment is repeated at three 
week intervals up to four treatments. Practically complete destruction of the 


lymphoid tissue is obtained. 
STULIK, Chicago. 


TuHroat INFECTIONS IN CHILDREN. JOSEPH BRENNEMAN, Arch. Pediat. 42:145, 
1925. 

Any and every throat infection may initiate a series of pathologic changes 
that may involve almost any part of the body, and it is well to adopt this 
point of view in practise. These infections may occur sporadically and at 
all seasons of the year. The human throat harbors swarms of potentially 
active pathologic organisms that need only some altered condition of the host 
to give them a favorable soil. The streptococci seem to play the leading part. 
The infection may remain localized in the throat; it may spread to adjacent 
tissues; or it may become systemic through the blood stream and lead to 
pathologic changes in any part of the body. Abdominal pain is an interesting 
symptom. The active treatment consists of rest in bed, the use of salicylates 
in the form of acetyl salicylic acid and tepid packs for fever over 104 F. 


Von Meysensuc, New Orleans. 


HEMANGIOMA OF THE PHARYNX AND Larynx. D. B. Haypen and E. W. Hacen, 
J. A. M. A. 84:1495 (May 16) 1925. 
A case of hemangioma of the pharynx and larynx is reported in a patient, 
aged 24 years, who had shown symptoms of respiratory obstruction from the age 


of 6 months. These tumors are either congenital or develop early in life, often 
causing no symptoms for years. At other times they may develop gradually or 


rapidly. Bonar, Salt Lake City. 
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BLEEDING IN ToNsit Operations, J. K. M. Dickie, J. Laryngol. & Otol. 40:243 

(April) 1925. 

The endeavor during a tonsillectomy should be to prevent the occurrence 
of bleeding, and to control bleeding when it has occurred. The operation should 
always be performed in a hospital where the best facilities are available, that 
is, proper light, suction apparatus, etc. The habit of arresting hemorrhage 
by the use of styptics and coagulants applied to the fossa must be banished. 
The only sane method of stopping bleeding is to clamp and ligature the bleeding 
vessel. A general anesthetic is preferable, because the reflexes are more in 
abeyance. When returned to bed, the patient is placed on his side, face down- 
ward, in order that any bleeding may be revealed. 


CoNGENITAL LARYNGEAL StRipoR wiTH DyspHacia. Dan McKenzie, J. Laryngol. 
& Otol, 40:285 (May) 1925. 


The author reports the case of a child, aged 3 years, admitted to hospital 
suffering from severe laryngeal stridor with dysphagia. The stridor dated 
from three weeks after bisth. The dysphagia began at the age of 9 months. 
During sleep, the stridor was more marked, and the respiratory rate dropped 
to about 10 per minute. A tracheotomy was done for relief of stridor, but 
during sleep the low respiratory rate persisted. Two weeks after the trache- 
otomy was done, food was returned through the tracheotomy tube and two 
weeks later, the child died of pneumonia. The necropsy revealed a flaccid 
condition of the upper part of the larynx. The introitus laryngis was cruciform, 
due to the folded epiglottis and the approximated aryepiglottic folds. There 
was no fistula between the trachea and esophagus. Detailed histologic 
examination of the brain, medulla and cord was made, and no lesion was found. 

The bradypnea is presumed to be an adaptation on the part of the nervous 
system to allow of sleep, otherwise with a normal rate, and under abnormal 
circumstances, sleep would be impossible. Thus the persistency of the low 
rate of respiration, after the tracheotomy was done, is a persistency of the 
habit. 

In discussing the two most prevalent theories of the etiology of congenital 
laryngeal stridor, namely (1) that it is due to a congenital malformation of 
the larynx, and partly due to the flaccidity of those parts in infants, and 
(2) that it is an acquired deformity due to an incoordinated spasmodic action 
of the muscles of respiration, the author considers only the abnormalities of the 
introitus and not those cases in which the cords are abnormal. If it were 
due to incoordination, it would be a sudden interference with inspiration such 
as hiccough. If it were due to closing of the laryngeal sphincter, there would 
be a suggestion of spasm, and asphyxia and unconsciousness would probably 
supervene. 

The author suggests that instead of assuming congenital deformity or inco- 
ordination, it could be done to a poorly developed laryngeal vestibular wall,’ 
which is normal in conformation. Spontaneous cure would merely be a 
strengthening of the wall. The dysphagia appeared at nine months; this could 
be explained as due to the constant stretching of the flaccid vestibular wall 
and the muscles; the larynx could not be closed properly during deglutition, 
so food was aspirated. Before the tracheotomy is finished the food will be 
expelled, but after tracheotomy the force of the air from coughing escapes 
through the tracheotomy tube, and the food gets to the lungs causing the 
pneumonia. The lesson to postpone tracheotomy as long as possible is obvious 


in these cases. = 
McNatty, Montreal. 
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Acute Septic TracHeitTis. J. GRANT STRACHAN, Canad. M. A. J. 15:711, 1925, 

Three cases of acute septic tracheitis are reported. The diagnosis was con- 
firmed by necropsy in each case, and the author concludes that primary acute 
septic infection of tracheal mucosa exists as a definite clinical entity. 

The important features of this condition are: 

1. Absence of Klebs-Loeffler bacilli from the tracheal exudate. 

2. Sudden onset of dyspnea without loss of voice. 

3. Absence of any primary focus of infection. 

4. Absence of lung signs of bronchitis or bronchopneumonia in the early stages, 

5. The presence of subglottic obstruction caused by the collection of exudate 
from the reaction of the mucosa in this region. 

6. Respiratory obstruction relieved by tracheotomy and not by intubation. 

7. Rapid course and high mortality. 

The following suggestions are made for treatment: 

1. Early tracheotomy if dyspnea is at all marked. 

2. Constant supervision of the tracheotomy tube and maintenance of a free 
airway, if necessary, by the use of suction. 

3. Steam tent. 

4. General medical care and the employment of suitable drugs. 


Moore, Omaha. 


CONCERNING TREATMENT OF STENOSES OF THE LARYNX BY STRETCHING. 
E. Buecnu, Ztschr. f. Hals-, Nasen-u. Ohrenh. 11:177 (June 2) 1925. 


The following methods must be considered. 1. Purely surgical treatment. 
2. Stretching with the obturator cannula (“Bolzenkanuele”). 3. The com- 
bination of surgical and mechanical aftertreatment. 4. Stretching with a 
soft rubber tube. The choice of treatment depends on the nature of the 
individual case. Buech concludes that the enormously great variety of stenoses 
of the larynx easily shows that one single instrument like Brueggemann’s 
cannula cannot be found efficient in all cases. This was experienced in one 
of Buech’s patients when the obturator (“Bolzen”) slipped. In this case the 
stretching was not so far completed that the obturator could have been omitted. 
As an auxiliary measure Buech was obliged to use the “necktie.” (Muck’s 
necktie consists of a metal structure covered with leather. It rests on the 
shoulders and has an opening in the front, in which the cannula rests. By the 
aid of a screw-arrangement, the desired position can be obtained.) A satis- 
factory cure was obtained although under difficult circumstances. In both cases 
a permanent cicatricial stenosis had been present. An active stretching was 
necessary and not only a keeping open of the parts. While the cartilagenous 
structure did not offer any complication, the infantile habitus of the larynx 
in both cases was extremely unfavorable. 


A Few Remarks CONCERNING TONSILLECTOMY. STRUYCKEN, Ztschr. f. Hals- 
Nasen-u. Ohrenh. 11:181 (June 2) 1925. 


Struycken combines several well known instruments and describes a new 
combination of < suction mouth spatule (“Sauge-Mundloeffel”). In_tonsil- 
lectomy the tongue is pressed downward and the blood is sucked simultaneously. 
After the upper pole is somewhat loosened from its niche it is not necessary 
any longer to depress the tongue, but the tip of the spatule is carried into 
the niche. The upper pole is pressed downward or it is fixed by suction at 
the upper opening of the suction spatule. The right hand remains free for 
the use of the cutting or loosening instruments. The stringlike connections 
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with the capsule can be seen more plainly than by using the other methods, and 
they can be severed at the tonsillar side. The instrument can also be used 
to advantage not only in surgical procedures but also in the simple spatula 
laryngoscopy according to Bruening, Benjamin and others. In this case a 
modification of the cap advised by Kirstein can be used. In a similar manner 
one can proceed also in hypopharyngoscopy and upper esophagoscopy. Ii a 
blowing apparatus is used instead of a suction pump, ether-chlorethyl or 
chloroform narcosis can be used intrabuccally or tracheally. If a hemorrhage 
occurs after tonsillectomy or in the other places which can be reached only 
with difficulty, the bleeding spot can be detected after removal of the clot 
and by suction of the blood. The bleeding spot is touched with a little alypin- 
epinephrin and a small ball of the vaseline gauze is applied for a few minutes 
under light pressure. Hydrophil gauze strips 5 by 10 cm. are saturated in 
the autoclave for one hour. The cup is taken from the autoclave and the 
superfluous vaseline is removed as soon as the vaseline has just congealed. 
Struycken was only rarely obliged to catch a spurting vessel with an artery 
forceps and compress it fof a little while. It may be surmised that such a 
vaseline gauze sponge works so well because the thrombus does not adhere 
to the sponge and is not carried away when the sponge is removed. The 
fine emulsion of vaseline and blood favors the coagulation of the latter even 
in hemophils. 


CHLOROMA OF THE Meatus. STEFAN Krepuska, Ztschr. f. Hals-, Nasen-u. 
Ohrenh. 11:196 (June 2) 1925. 


Chloroma is a tumorlike formation of greenish color. The first case was 
recorded by Burns in 1821. He found it when enucleating an eye. The name 
“chloroma” was first used by King (“A Case of Chloroma” 1853), but it had 
been in use before. The names green cancer (cancer vert) chlorosarcoma, 
chlorolymphosarcoma and chloromyelosarcomatosis have also been in use. The 
color is lost in from twe to twenty-four hours when the tumor is exposed 
to the air; it turns a grayish white. Lehndorf found only 123 cases in 
the literature. Heredity plays no part in its etiology. In half of the cases 
chloroma occurs at the cranium and, if situated accordingly, the growth pro- 
duces the chloromatous face, a fearful froghead-like expression. Later, anemia 
progresses, hemorrhages appear in the skin and mucous membranes and the 
patient succumbs in from two to six weeks. The diagnosis appears probable 
if greenish pus flows from the wound, or if other secretions of a green color 
are present, if the chloromatous face is present and, in an advanced stage, if 
the blood picture is changed (grave anemia, atypical cell formation, etc.). 
The prognosis appears to be bad. Therapeutically, nothing can be accomplished. 
Arsenic, neo-arsphenamin, calomel, roentgenization and radium are useless. 

Two views exist concerning the nature of chloroma. It is considered by 
some to be a tumor formation, others consider it a form of leukemia. Krepuska 
reports a case in point. A boy, aged 14 years, was admitted to the St. Rochus 
hospital in Budapest, April 8, 1915. Three months previously, after a head- 
ache of two days’ duration, the left ear began to ache. This pain lasted 
for five days. The hearing remained diminished. Three weeks ago the same 
symptoms occurred in the right ear. Tinnitus was present in both ears. 

Examination disclosed that the meatus was narrowed on both sides, probably 
on account of sagging of the upper wall. There was no section in the canal. 
A facial paralysis existed on the right side especially of the lower branches. 
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A slight abducens paresis existed on both sides. Whispered voice could not 


be heard on either side. 

On April 21, both mastoids were opened. On both sides typical osteo- 
myelitis of the mastoid process was found. There was free bleeding from 
the bone and the blood appeared extremely hydremic. On April 25, the 
patient died. The necropsy (Feher) showed greenish, somewhat transparent 
compact foci on the squamous portion of the right temporal and occipital 
bones, on the visceral side of the spinal column, the accessory cavities, in 
the abdominal cavity, the lungs, the spleen and dura. On the right side 
there was a pyothorax. 

There are only two cases of chloroma of the hearing organ mentioned in 
the literature, one by Alexander (lymphomatous diseases of the ear, Ztschr. 
f. Heilk, 1909, No. 27), and one by Koerner (a case of chloroma of both temporal 
bones, of both sigmoid sinuses and of both orbits. Ztschr. f. Ohrenh., 1896, No, 
29). Koerner’s case showed the picture of a phlebitis of the cavernous sinus. 
Krepuska claims that in his patient the process originated in the bone marrow. 
The metastases occurred partly along the lymph spaces, partly along the veins. 
In this manner the fatal metastasis in the pleura and lung occurred. 

AMBERG, Detroit. 
Diseases of the Skin 


THe HerepirarRy TENDENCY TO HERPES FACIALIS AND URTICARIA. JAMES 
B. McNair, J. A. M. A. 85:35 (July 4) 1925. 


The author reports on the occurrence of herpes facialis and urticaria among 
four generations of one family. If the tendencies to these conditions are inherited, 
they have indications of being mendelian recessive characters. 


Bonar, Salt Lake City. 


UrTICARIA IN INFANTS. M. Penu and A. Simitcn, Nourrisson 13:1-19, 83-99, 
1925. 

Urticaria is an outward manifestation of an internal derangement. At present 
it is customary to refer to it as a cutaneous allergy. The skin is sensitized by 
an antigen introduced through the digestive tract. The proof of this is shown by 
the specific skin tests with offending proteins, especially those of milk and eggs. 
This variety of urticaria in infants usually appears at the age of 12 to 15 months 
and disappears at 3 years. Other symptoms may be present, especially digestive 
disturbances. The researches of numerous American investigators are cited 
(Schloss, Walker, Blackfan, Hoobler, Schultz and Tablot), also the works of French 
investigators who believe that in certain cases the urticaria is due to a faulty 
handling of the ingested proteins by the liver, or to a hemoclastic crisis. Normal 
variations in leukocytes at this age prevent corroboration of the latter theory. 
A unique explanation is offered by Lumiere, who believes that in certain digestive 
disturbances the colloids in the blood undergo certain changes resulting in their 
precipitation or flocculation. When these colloids reach the peripheral circula- 
tion, they occlude the lumina of the minute cutaneous capillaries, which then 
become dilated and this dilatation produces the exudation of serum and urticarial 
eruption. Disturbances in the vegetative nervous system are also advanced as @ 
possible cause. 

The treatment is divided into (1) symptomatic to relieve the distressing 
itching, (2) dietetic to remove the cause by omitting the offending foods, as milk 
and eggs, (3) internal medication to combat the indigestion; drugs, artificial 
gastric juice and liver extract, (4) administration of sodium nucleinate to cause 
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an induced leukocytosis, (5) desensitization after the method of Besredka, and 
(6) peptone therapy. The authors believe that peptones act as a specific pro- 
tective agent in anaphylaxis. The dose is from 0.25 to 0.5 gm. and should be 
given one hour before feeding. Lumiere argues for specific peptone therapy, 
using peptone from casein when milk is the cause of the urticaria, or peptone 
prepared from egg white or egg yolk when eggs are not tolerated. The authors 
are quite enthusiastic over this peptone therapy. An extensive bibliography is 


appended. McCLeLianp, Cleveland. 


Tue RapriumM TREATMENT OF VaAscULAR Nevi. CHartes M. Wi iiams and 
Evcene F. Traus, Arch. Pediat. 42:375, 1925. 


Radium is the best single agent in the treatment of vascular nevi. Those 
lesions not suitable for radium treatment are best treated with either Kromayer 
light under pressure or actual cautery point. An erythema should never be 
produced with radium if the best cosmetic effect is desired. Bleeding is not 
a contraindication to the ust of radium, in fact it may be promptly checked 
and the healing of uninfected ulcers may be promoted. Adults respond poorly 
to radiation, comparatively speaking —lesions which in infancy would have 
rapidly melted away require enormous dosage before being favorably influenced. 


Von Meysensuc, New Orleans. 


DIPHTHERIA OF THE SKIN. SHIELDS WARREN and Lee Sutton, Jr. J. A. 
M. A. 84:1983 (June 27) 1925. 


The skin lesions of varicella in a 5 year old boy became infected with 
B. diphtheriae, probably transferred from the nostrils. They gradually progressed 
to extensive hemorrhagic crusted lesions covering 49 sq. cm. of body surface. 
Death was apparently due to toxemia and the necropsy findings were consistent 
with infection with B. diphtheriae. 


Bonar, Salt Lake City. 
Surgery and Orthopedics 


THe Use or Tripte DiIsTILLEpD WATER IN THE TREATMENT OF CHILDREN. 
T. te Boutiiier, Arch. Pediat. 42:310, 1925. 


The distilled water is injected preferably intravenously but may be given 
intramuscularly, in doses ranging from 0.5 to 1.5 c.c. intravenously or from 
2 to 3 c.c. intramuscularly. The action of the water is by hemolysis, the 
breaking down of a proportionate number of red cells, liberating their contents 
into the blood stream; the absorption of their contents by the tissues, starting 
an acquired immunity; the production of a slight increase in the red cells; 
a general tonic action, which in many cases is marked; an improvement 
frequently startling in cases in which there is nerve involvement. The most 
striking results obtained are the cases of cyclic vomiting. Many further 
experimental results will have to be procured before the limitations of this 


treatment can be definitely estimated. 
Von Meysensuc, New Orleans. 


CONGENITAL Tumors OF THE MAxiLLa. Report oF A CASE WITH OPERATION. 
Gerorce ‘D. Cutter and Joun C. Rock, Boston M. & S. J. 192: 1001-1002 
(May 21) 1925. 


Tumors of the jaws are rarely encountered in the new-born. Physical 
€xamination was normal in every particular except for two pedunculated 








436 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


tumors, arising from the edges of the superior alveolar process on either 
side of the median line, one of which protruded between the lips and both 
masses nearly filled the anterior portion of the mouth. There was no 
respiratory disturbance. The infant continually sucked the tumors. The 
tumors were removed under ether anesthesia thirteen hours after birth; one 
was 1.5 by 2.5 cm., the other was 1.5 by 3.5 cm. The microscopic diagnosis 
was benign tumor, probably of the epithelial bud variety. Recovery was 


uneventful. ‘ 
GENGENBACH, Denver, 


CONGENITAL DisLocATION OF THE Hip. Leonarp W. Ety, J. A. M. A. 84: 


1627, 1925. 


The author reviews clinically twenty-five cases of congenital dislocation of 


the hip. ‘ 
Bonar, Salt Lake City. 


AGE oF OperRATION For Cierr PALATE. HAGENBACH, Schweiz. med. Wcehnschr. 
55:487 (May 28) 1925. 


The author reports eight cases in which operations for cleft palate were 
performed successfully in infants, aged from 5 to 6 months. No technical 
difficulties were encountered; nor were there noted any untoward sequelae. 

There is also described a case of Dr. E. Fritzsche of a T-formed scar over 
the frontonasal suture, being a congenital hyperkeratosis with hypertrophy of 


the sebaceous glands. : : 
ELtrericH, Jr., Pittsburgh. 


Miscellaneous 


THE NATURE AND DIFFERENTIATION OF PLEURAL ANNULAR SHApows. - J. 
3URNS AMBERSON, Jr., Am. J. Roentgenol. 12:438 (Nov.) 1924. 


The differentiation of pleural annular shadows and shadows of intrapulmonary 
cavities is at times not possible by roentgenogram alone but requires a study of 
the history, symptoms, physical findings and laboratory tests, as sputum analysis. 
The lesion casting these shadows most often appears to be the subacute or chronic 
localized pleurisy which often undergoes rapid changes in size. This may be 
accompanied by a puckering dimpling or umbilication of the subjacent pulmonary 
tissue and the resulting pleural interstice may contain a small amount of fluid. 


A Stupy oF THE INFLUENCE OF HIGH VoiTAGE ROENTGEN IRRADIATION ON 
SALIVARY SECRETION IN Docs AND Its EFFECT ON THE SENSIBILITY OF 
THE BuccaL Mucosa. James T. Case and W. N. Botpyrerr, Am. J. Roent- 
genol. 13:130 (Feb.) 1925. 


Large doses of filtered, short wave length roentgen rays applied to the salivary 
glands markedly diminish (four to five times) their secretory work. The decrease 
in amount is transitory and the change in quality is not clear. There is a 
proportionate decrease in the sensibility of the mouth, which evidently is not 
restored completely. The specific sense of taste is diminished, which is in accord- 
ance with the disorders of taste complained of by patients undergoing similar 
treatment. The sensibility of the nose and sense organs about the face is in all 
probability also diminished after roentgen treatment. 
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Tue Errect OF ROENTGEN Rays ON THE SUPRARENAL GLAND. C. L. Martin, 
Frep T. Rocrers and N. F. Fisuer, Am. J. Roentgenol. 12:466 (Nov.) 1924. 


The conclusions of these authors do not coincide with the clinical conclusions 
of recent observers. Their conclusions in this preliminary report are that direct 
heavy radiation of the isolated left suprarenal administered following the removal 
of the right suprarenal of a dog produced no symptoms during practically a month 
of observation, although a marked fibrosis occurred in the radiated gland. The 
same dose produced cachexia and death when applied to an isolated loop of 
small intestine and marked fibrosis when applied to the upper pole of the kidney. 


StuLik, Chicago. 


INTRACARDIAC TRANSFUSION. Max Duwnievirz and Heten BruckMan, Arch. 
Pediat. 42:139, 1925. 


The authors report a new-born infant with hemorrhagic disease, who 
received three subcutaneous injections of whole blood, 20 c.c. each time, with- 
out benefit. Forty cubic centimeters of whole blood were then transfused into 
the heart, a 19 gage intramuscular needle with an empty syringe attached was 
introduced in the fourth interspace, about 2.5 cm. to the left of the sternal 
border and directed medially and cephalad. When blood appeared in the 
empty syringe, the blood containing syringe was substituted for the empty one 
and the blood slowly injected. The infant recovered and lived for five months 
when it died of smallpox. Permission for necropsy was not obtained. 


Morsipity AND MortTALITty IN THE NEGRO INFANT. J. H. Mason Knox, Arch. 
Pediat. 42:242, 1925. 


Among the outstanding causes of infant mortality in the negro are pre- 
maturity, tuberculosis, syphilis and secondary pneumonia. In the registration 
area, syphilis and tuberculosis are each four times more frequent in the negro 
than in the white infant and pneumonia occurs 2.3 times as often. The other 
causes of death, such as diarrhea, enteritis, etc., are not conspicuously more 
prevalent among the negroes. These three diseases, syphilis, tuberculosis and 
pneumonia, account for 29 per cent. of all deaths among negro infants and 
only 7 per cent. among white children. 


Compete Lerr HEMIHYPERTROPHY. GeEoRGE J. Monr, Arch. Pediat. 42:339, 
1925. 
The author reports a case of complete leftsided hypertrophy in a girl, aged 


5 months. The measurements of the body are given with a comment on this 


rare abnormality. . 
Von Meysensuc, New Orleans. 


THe Use or GLUCOSE IN THE TREATMENT OF D1ISEASES OF CHILDREN. Fritz B. 
Tatsot, Boston. M. & S. J. 192:1000-1001 (May 21) 1925. 


In many of the diseases of children vomiting is a common symptom and 
may become so excessive or persistent as to result in a complete fast. 

In complete fasting there is no food entering the body to supply energy, 
and the body must obtain the necessary fuel from its own tissues. The glycogen 
reserve is sufficient to last for about twenty-four hours of complete fast, after 
which energy is obtained in a large part from the body fat. When the glycogen 
reserve becomes depleted and there is insufficient sugar for the oxidation of 
fat, a ketosis results. 
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The ketone acids (beta-oxybutyric and diacetic acid) combine with the 
circulating bases of the body and there results a diminution of the available 
alkali reserve of the body. The carbon dioxid combining power of the blood 
is consequently ‘reduced, depending on the severity of the ketosis and there is 
a compensated acidosis. When the acidosis becomes more severe and the 
patient has air hunger and cherry red lips, there is an uncompensated acidosis 
which is best corrected by administering glucose. 

In diabetes, however, there is plenty of blood sugar available but a lack 
of insulin which enables carbohydrate to be burned. Unable to burn carbo- 
hydrate, the body then attempts to burn fat instead. 

Glucose is usually given by mouth (if it can be retained); by rectum (if 
diarrhea is not present); or intravenously (if properly prepared). By mouth 
good results have also been obtained with corn syrup, honey, cane sugar or 
orange juice, when given in small amounts at frequent intervals. By rectum, 
the solution should be at body temperature and given slowly by the drop method 
with rest periods every few hours. 

Occasionally the administration of glucose (intravenously) has resulted in 
a condition that has received the name of glucose shock, symptoms of which 
are increased temperature, cyanosis, rapid and weak pulse and anxiety. At 
first this condition was thought to be due either to an intolerance for glucose 
or to some untoward effect of glucose on the diseased condition. Williams and 
Swett drew attention to the fact that solutions of glucose and water turn acid 
easily. Further studies by Stoddard at the Massachusetts General Hospital 
have resulted in a method of preparation of this solution by means of which 
the danger of shock has been entirely eliminated. He recommends that the 
glucose solution be autoclaved at 15 pounds pressure for twenty minutes within 
two hours after it has been made up, and he never used it after it is forty- 
eight hours old on account of rapid decomposition due to heat or the possibility 
of contamination. To the autoclaved solution should be added a buffer solu- 
tion (161.1 gm. NaH-PO,. 2H:O) brought up to a volume of 500 c.c. with 
distilled water. To this should be added 2.3 normal sodium hydrate in sufficient 
amounts to make a pa=7.5. It requires almost 78 c.c. of the sodium hydrate 
solution per hundred cubic centimeters of the phosphate solution.) 

A 10 per cent. solution of chemically pure glucose in physiologic sodium 
chlorid solution (with before-mentioned precautions in preparation) may be 
introduced subcutaneously or intravenously. As much as 200 c.c. may be 
given intravenously to children aged 3 or 4 years. 


DEVELOPMENTAL DIAGNOSIS IN INFANCY. ARNOLD GESELL, Boston M. & S. J. 


192:1058 (May 28) 1925. 


The general relation between developmental diagnosis and pediatrics is 
discussed and emphasized. While the three major fields of postnatal develop- 
ment, namely (1) the physical (2) the physiologic and (3) psychologic, are 
recognized, stress is laid on the latter since the author believes that behavior 
is a splended functional index of development, that is, the infant is as old 
as his behavior. In the investigations carried on at the Yale Psycho-Clinic, 
ten levels of development covering the preschool period from birth to the sixth 
year (1, 4, 6, 8, 12 and 18 months, and 2, 3, 4 and 5 years), were studied 
About 500 normal children — fifty precisely at age at each level—were examined 
in the psycho-clinic, infant welfare and health centers, and in their homes. 

The method of approach throughout the investigation was of an observa- 
tional, clinical and natural history type. Appropriate test situations were 
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devised to bring out characteristic capacity and behavior at each age level. 
The psychologic examination of the subject was supplemented by an analytic 
interview with the parent. The purpose of the whole inquiry was to formulate 
concrete behavior items both characteristic and distinctive of the various 
age groups. 

These behavior items are objective and recordable. They relate to motor 
control, language, adaptive (or intelligent) behavior, and personal and social 
behavior. The whole array of items, over 150 in number, has been codified 
into a set of ten developmenta! schedules, one for each age level studied. 
(The norms of development and their diagnostic applications are described 
in the author’s volume “The Mental Growth of the Preschool Child.”) 

In connection with the investigation, numerous action photographs were 
taken both of normal and of clinical subjects. 

As pointed out, the most obvious field of application lies in the early 
recognition and correction, as far as possible of mental deficiency and sig- 


nificant conduct behaviors. 
. GENGENBACH, Denver. 


Mercury Porsontnc FoLtow1nG THE Use oF MeErRoXyL. RicHarp C. BUCKLEY, 
J. A. M. A. 84:1916 (June 20) 1925. 


In the case reported, death was apparently due to absorption of meroxyl, a 
mercurial germicide, which had been used to swab the wound during a protracted 
orthopedic operation. 


SuHor Dye Porsontnc. C. W. MUEHLBERGER, J. A. M. A. 84:1987, 1925. 


o of the nine reported cases of poisoning due to shoe dyes were in children 


ged 3'4 and 6 years. Anilin was known to be the poison in these two instances. 
' most important symptom is cyanosis without apparent cause. Other less 
‘onstant symptoms are vertigo, headache, weakness and nausea. 


Bonar, Salt Lake City. 


CHANGES IN THE JUVENILE THORAX WITH SPECIAL REFERENCE TO Bopy EXERCISE. 
HertHa Goetz, Monatschr. f. Kinderh. 30:97, 1925. 


The writer measured a number of children to determine whether tuberculosis 
occurred in those with any particular type of chest. She also attempted to 
ascertain which type of chest gave better respiratory excursions and whether 
gymnastic exercise exerted any influence. 

To her surprise she found that the tuberculous children were not at all in 
the group of those with flat chests but rather in the group of those who had 
round, barrel-shaped chests. The explanation lies probably in the fact that 
respiratory excursions in the latter group are decidedly less than in the former. 

As regards any effect on the type of chest, physical exercise in the gymnasium 
was valueless but it did improve the quality of the respirations by strengthening 


the musculature and improving expiration. : 
GersTLey, Chicago. 








Society Transactions 


AMERICAN PEDIATRIC SOCIETY 
Thirty-Seventh Annual Meeting, held in Washington, D. C., May 5-7, 1925 
JoHN RuuHrAun, M.D., in the Chair. 


THe History or Pepratrics. Presented by Dr. JOHN RuuHraAu, Baltimore. 
This paper appeared in full in the July issue. 


EXPERIENCES IN ONE Hunprep CASES OF THERAPEUTIC PNEUMOTHORAX IN 
PULMONARY ‘TUBERCULOUS CHILDREN. Presented by Dr. P. F. Armanp- 
DeLILLE, Paris, France. 


Dr. Armand-Delille records his experiences with children for two years in 
the Benjamin Franklin wards of the Debrousse Hospital. 

In more than 1,000 cases he found that 9 per cent. were satisfactory 
for this method of treatment; that is, that they had a unilateral tuberculous 
lesion in one lung. The greatest number of cases were between the ages of 4 
and 15 years, especially in girls between 11 and 15. Pulmonary tuberculosis, in 
his experience, is twice as frequent among girls as boys. Two infants, one of 
18 months and one of 17 months, had been treated successfully. 

The skin is anesthetized with scopolamin-morphin first, 50 c.c. of oxygen is 
introduced, which is followed by 200 to 300 c.c. of nitrogen. The manometer 
reading is never over 0. No accidents were noticed. In 25 per cent. of cases 
there was some accumulation of fluid after various intervals. This fluid is 
usually spontaneously absorbed, but in two cases empyema occurred, followed by 
death. Sometimes pleural adhesions were encountered. 

In all cases great improvement was noted. Following the injection, the 
temperature drops in a few days, the bacilli disappear from the sputum and the 
general condition of the child is improved. Very definite results in about 55 
per cent. of the cases were obtained, 


THe DIAGNosTIC VALUE OF THE STUDY OF THE CHEMICAL COMPOSITION OF THE 
Sprnat Frum. Presented by Dr. Hersert B. Witcox and Dr. Joun D. 
Lyttie. To be published in full in a later issue. 


DISCUSSION 


Dr. Kramer: Several years ago, Dr. Pincus and I undertook a comparative 
study of the composition of the cerebrospinal fluid and serum in normal per- 
sons and in those suffering from a variety of diseases. We determined the 
sodium, calcium, potassium, inorganic phosphorus and bicarbonate of the serum 
and cerebrospinal fluid. The inorganic phosphorus concentration of the spinal 
fluid was regularly lower than that of the serum and the two were quite inde- 
pendent of each other. The chlorin concentration, on the other hand, was 
always much higher in the cerebrospinal fluid than in the serum. The potassium 
concentration of the cerebrospinal fluid was from 60 to 80 per cent., and the 
calcium concentration about 50 per cent. of that of the serum, but the concen- 
tration of the calcium in the cerebrospinal fluid was practically constant. The 
sodium of both fluids was essentially the same. 

In attempting to explain the discrepancy between the concentration of the 
anions and cations of these two fluids, we found whenever the difference between 
the protein concentration of the serum and cerebrospinal fluid decreased, there 
was also a decrease in the difference of the chlorin concentration. The complete 





SOCIETY TRANSACTIONS 441 


independence of the phosphorus concentration of the cerebrospinal fluid and 
serum speaks for a selective impermeability of the capillaries of the nervous 
system to the inorganic phosphorus. 


A Meruop For EsTIMATING THE AMOUNT OF CEREBROSPINAL FLUID AND Its 
CLINICAL APPLICATION IN HypbrocepHALus. Presented by Dr. A. GRAEME 
MircHett and Dr. Menvet Zeics. Published in full in the August issue. 


RoENTGENOGRAPHIC OBSERVATIONS ON THE GROWTH OF THE Heart. Presented by 
Dr. L. R. DeBuys and Dr. E. C. SamMuet. This article appears on page 355. 


DISCUSSION 
Dr. Kertey: Has the apex beat passed within the nipple line in any of the 
cases under observation ? 
Dr. DeBuys: This study has been going on only up to thirty-nine months, 


and we have not yet reached the period when the heart passes the nipple line. 
The work is being continued. 


Tue CRITICAL PREERUPTIVE FEVER (Rostota INFANTUM, EXANTHEM SusBituM). 

Presented by Dr. HeNry HEIMAN. 

The critical preeruptive fever is not a new disease. It was included fifty 
years ago in Meigs and Pepper’s textbook as a form of toxic erythema. Even 
before this, the disease was noted by pediatricians and by dermatologists. In 
1910 and 1913, Zahorsky recognized the critical preeruptive fever as a clinical 
entity, but resurrected the old term of roseola infantilis. In 1916, Westcott 
described the same syndrome which he termed pseudorubella because of certain 
resemblances to rubella. In 1919, Levy also reported this condition. In 1921, 
Veeder and Hempelman identified roseola infantum and demonstrated a char- 
acteristic leukopenia and lymphocytosis. Reports now came from different parts 
of the United States, Canada, Holland, China, Austro-German sources and Italy. 
Fischer described it in his textbook. It has also been mentioned in Pfaundler 
and Schlossman’s “System of Pediatrics” and Rolleston’s book on infectious dis- 
eases in the differential diagnosis of rubella. 

Aware of this disease, I made a clinical study especially to see whether it 
could be diagnosed before the eruption appears. The age of my patients varied 
from 5 months to 3% years. Sex plays no rdéle in the etiology. The disease is 
not very contagious. There is a definite seasonal variation. The frequency of 
this disease compares favorably with Scarlet fever, diphtheria and even measles. 
The onset is usually abrupt with high fever, with a marked tendency to morning 
remissions. The comfort of the patient is remarkable. Sometimes the fever 
will cause irritability, restlessness, poor appetite or deranged gastro-intestinal 
functions. Catarrhal symptoms of a grip type are often present, but catarrhal 
symptoms with the nature of measles are never present. A tubotympanitis is at 
times present. The question of enlarged glands has been controversial, but they 
have been a conspicuous feature in our cases. At times the posterior cervical, 
postauricular or occipital glands are so large as to be the subject of complaint. 
Often we find a general adenopathy. The blood count almost invariably reveals 
a leukopenia with marked lymphocytosis. On the fourth day of the illness, 
seldom on the third or fifth day, the temperature falls by crisis, and an eruption 
makes its appearance. The characteristic lesion is a pink macule from 3 to 10 
mm. in diameter. There is a tendency to coalescence so as to simulate a confluent 
morbilliform eruption. The rash appears first on the trunk, spreading rapidly 
to the face and the proximal half of the extremities, sparingly or not at all to the 
distal extremities. It fades in from twenty-four to forty-eight hours with a 
fine branny desquamation. When the rash appears, we know the patient is well, 
for no complications ever ensue. 

The diagnosis can be made before the eruption appears if we see an infant 
with high fever, comfortable, with enlarged glands, which leads to a blood exam- 
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ination, and the finding of leukopenia and lymphocytosis. Even without a blood 
count, one can forecast a crisis and morbilliform eruption on the fourth day of 
the illness. The terminology is unsettled yet, and I am suggesting the term, 
“The Critical Preeruptive Fever,” which embodies the cardinal symptomatology, 
and will therefore lead to a more frequent diagnosis. 


DISCUSSION 


Dr. HERRMAN: It was my experience only a short time ago to be called to 
see an infant, aged 7 months, who had all the characteristic manifestations of 
this disease, and I made a diagnosis of preéruptive fever. Another child in the 
family, who had been away from home, returned, and in two weeks developed a 
characteristic attack of measles. As is well known, infants aged 6 or 7 months 
often have very slight manifestations of measles; the Koplik spots may be absent 
and the catarrhal symptoms may be slight. In institutions it may make a great 
deal of difference whether this disease or measles is diagnosed. There is no 
question that the disease described by Dr. Heiman is a clinical entity, but it is 
possible that some cases in infants so diagnosed represent mild attacks of 
measles. It would seem advisable to watch such children in later life, after they 
have apparently had this disease, and if they do not contract measles on expos- 
ure, it is not at all unlikely that the eruption supposed to be this disease was in 
reality a mild attack of measles. 

Dr. Kertey: One of the difficult positions in which I am placed in consul- 
tation practice is to decide, and an immediate diagnosis is demanded, as to 
whether a given rash means scarlet fever, perhaps a very mild case or roseola 
infantum or something else. I have known of instances in which scarlet fever 
had been overlooked and the subsequent general desquamation together with 
definite peeling of the hands and feet was most embarrassing to the physician. 

Dr. FREEMAN: I have seen many of these cases, and it seems to me there 


is not the slightest reason for confusing them with scarlet fever or measles. In 
scarlet fever and measles a rash develops when the fever is highest, while in 
this disease the rash develops when the temperature is normal. 


Dr. Kopyik: I agree with Dr. Herrman and Dr. Kerley that if we see a rash 
that is obscure, if it looks like scarlet fever we should label it scarlet fever and 
the same way with measles. Many indefinite eruptions may look like measles 
and we often hear it said that such a rash is a toxic rash. It is most embar- 
rassing to make a diagnosis of toxic rash and later find desquamation. We 
know that there is no desquamation exeept with a deep dermatitis. Some 
mothers are in the habit of washing or swabbing out the baby’s mouth and 
they forget that they have done it, even when questioned. This may happen 
when a baby has had measle spots; the mother may have washed them off, or 
they may pass unnoticed. You cannot expect every physician to be an expert 
dermatologist. If in an obscure case you say a child has measles or scarlet 
fever you have at least done no harm. 

Dr. Borpen S. VEEpER: In regard to the question that has been raised, I have 
seen children with exanthem subitum who have had measles previously, and I 
have seen children who have had subitum infection develop measles subsequently. 
I have at the present time in my care in St. Louis a child with scarlet fever 
who was one of the cases of exanthem subitum reported by Dr. Hempelman and 
myself a few years ago before this Society. 

Dr. Carr: At present we have measles in one of the wards in the City Hos- 
pital, and in a ward far removed we have children with the symptoms described 
by Dr. Heiman so we have an opportunity for comparison. The children with 
measles have typical temperature, Koplik spots and eruption with the swollen 
mucous membranes. The other children, who are between 4 and 6 years of age, 
have had mild catarrhal symptoms, some temperature and slight enlargement of 
the lymph nodes. The eruption has appeared after the subsidence of the tem- 
perature and has been morbilliform in character. These children have not shown 
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Koplik spots nor any congestion of the mucous membrane and there has been a 
leukopenia. The diagnosis of the two diseases was made on the symptomatology 
described. 

Dr. CuHarLEs HENDEE SmitH: I agree with Dr. Freeman that this disease 
should not be confused with other exanthematous diseases, provided the physi- 
cian has kept a temperature record. If he has no written evidence to show 
when the rash came out, it may be difficult to make the distinction, but if the 
physician is taught to keep a temperature chart in all cases, no matter how mild, 
he will have no difficulty in diagnosing this disease. 

Dr. Foore: The intracutaneous injection of Dochez serum might be a means 
of clearing up the diagnosis in these obscure rashes. If you inject 0.3 c.c. of the 
Dochez serum and there is no local blanching of the eruption in twenty-four 
hours, scarlet fever can probably be ruled out. : 

Dr. Herman: Dr. Foote undoubtedly has Called attention to the best diag- 
nostic test. If the Dick test is found to be positive and then seven days later 
is negative, we know definitely that the child has scarlet fever. Furthermore, as 
Dr. Freeman has stated, the rash appears after the fever has passed the highest 
point. It is easy to make the diagnosis if we bear these differences in mind. 


Massive COLLAPSE OF THE LUNG IN A Boy TEN Years or AGE. Presented 
Dr. I. A. Ast. This article appears on page 347. 


Crevisism. Presented by Dr. CHARLES Gi_more KERLEY. 
‘ight cases were followed from five to twenty-five years; lantern slides were 
shown representing the patients at different ages. 


1—A woman, aged 24, whose height was 62 inches, weighed 130 pounds, 
had no thyroid, but was physically robust. The patient was good at homework, 


cou!.| write her name but could not compose a letter. She could sew well, had 
n ‘reciation of mathematics, could add a column of figures, multiply or divide. 
She enjoyed moving pictures. She was not interested in men, and never read the 
ne per except the comic section. Her apparent mental age was about 10. She 
no ikes 10 grains of thyroid extract daily. 

is patient came under observation at the age of 3 years; she then weighed 
15 pounds. Two lower central incisor teeth were cut; she was nursed for three 
years: she appeared stupid and played with a rattle; she took no interest in her 
surroundings and was unable to sit unsupported. 

\se 2—A woman, aged 25 years, whose height was 6234 inches, weighed 139 
pounds, had no thyroid. She was competent at housework and handwork, but 
had no appreciation of mathematics, and never read newspapers; she was inclined 
to he antisocial. She had no girl friends. She was interested in the opposite 


sex. For the last eight years she has worked in a leather factory, at a salary of 
$15.00 a week; she was unable to take a promotion. She read and wrote well, 
but was unable to compose a letter. Her spelling was good, but when writing 
a letter she inserted words which had no bearing on the subject. She was inter- 
ested in moving pictures and the comic section of newspapers. She was always 
healthy. She menstruated at 14 years of age, the periods were regular. She 
now takes 7% grains of thyroid extract daily. This patient was first seen at the 
age of 2 months; she was a typical textbook type. 

Case 3A woman, aged 22, whose height was 63 inches, weighed 104 pounds, 
had no thyroid. She was at school until 17, then in the seventh grade, which is 
usually attained by girls in the twelfth year. She was particularly clever at 
playing the piano from memory. She had social tendencies, but appreciated her 
defects and was resentful. She was good at housework, but could not compose a 
letter without assistance, her penmanship was poor, she had little appreciation 
of mathematics; she took telephone messages correctly if they were not too long. 
She had no interest in newspapers. Her memory was excellent. She is now 
taking 2% grains of thyroid a day. This patient came under observation when 
2 months old. 
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Case 4.—A girl, aged 10 years, weighing 65% pounds, whose height was 50% 
inches, had thyroid dysfunction. She was bright, responsive and physically nor- 
mal in all respects. She was slow in arithmetic, but up to grade in school. 

This child was first seen at the age of 5 years, when her height was 334 
inches and weight 33% pounds. She had no growth progress for one year, when 
taking 1 grain of thyroid daily; she increased in height eight inches during the 
next two years, when taking 41% grains of thyroid in seven days She never took 
more than 1 grain a day. 

Case 5.—A boy, aged 14 years, weighing 115 pounds, whose height was 61%4 
inches, had thyroid dysfunction. He was strong and vigorous, fond of sports, 
he swam particularly well and was of an amiable disposition. He was in an 
ungraded class at school, was deficient in arithmetic, could add and multiply but 
found division difficult, he was just beginning to grasp it. He wrote well and 
could compose a letter satisfactorily . He came under observation when 3 years 
of age: a characteristic case. The maximum dosage of thyroid, 7 grains, was 
given. The present dosage is % grain a day. 

Case 6.—A girl, aged 6 years, weighing 3134 pounds, whose height was 35% 
inches, had thyroid dysfunction. She was very active and could sing well, she 
was particularly good at handwerk, her mental age was about 4 years. She was 
taking % grain thyroid a day, never more than 1 grain. She walked unsupported 
at the fourth vear, and began to talk when 2 years old. She came under obser- 
vation at the age of 2% months. 

Case 7.—A boy, aged 5 years, weighing 43 pounds, whose height was 37 
inches, had thyroid dysfunction. His articulation was defective and difficult 
for a stranger to understand; he knew the alphabet and could print almost every 
letter, he played intelligently with toys and other children. He was of a happy 
disposition and responsive. He was taking % grain of thyroid daily, never more 
than 1 grain. This boy came under observation at the fifteenth week, a textbook 
case. At the age of 4 years he first spoke plainly, the first word spoken was 
“radio.” He walked alone at the age of 2 years and 4 months. 

Case 8.—A girl, aged 15 years, whose height was 61 inches and weight 105 
pounds (stripped), had absence of thyroid. She menstruated April 1, 1925, for 
the first time. Her penmanship was very poor, it was difficult for her to form 
letters, she read children’s books but slowly. Her arithmetic was poor, she was 
not able to add simple numbers. She had a fine disposition and was affection- 
ate. Her mother did not care to trust her with strangers. She had a private 
tutor for three years. She played with children 8 years of age. Her mentality 
was that of a child of 8 years (Dr. McCarthy). She took 9 grains of thyroid a 
day. She came under observation at the age of 8% years, when her weight was 
40% pounds, her height 371%4 inches. This was a textbook case, with coarse and 
dry hair, flat face, large mouth, thick lips, broad nose, flat bridge, teeth poor, six 
in the lower jaw and five in the upper. The skin was dry, there was a large 
umbilical hernia. Thyroid treatment was begun with 2 grains a day, with imme- 
diate and rapid improvement. 

Cases 1, 2, 8 and perhaps 3 represent cases of complete absence of thyroid 
secretion. In all the others the thyroid administration has been gradually dimin- 
ished, demonstrating that in these cases new thyroid gland tissue has been pro- 
duced or that the thyroid function in part has been established. It would seem 
that in Cases 4 and 5 thyroid feeding may ultimately be discontinued—a most 
interesting possibility. 

Indications for decreasing the dosage have been irritability, sleeplessness, bed- 
wetting and tendency to nasal hemorrhage. Each patient regulates his own dos- 
age. When an insufficient amount is given or when the thyroid is discontinued, 
the child becomes physically inactive and mentally dull. 

It is evident that the thyroid secretion is utilized as rapidly as it is produced, 
as the change when the thyroid medication is discontinued is noticeable in 
twenty-four hours. 
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DISCUSSION 

Dr. Koptik: I consider this an important paper to the practitioner, because 
it enables him to see that rapid physical changes after thyroid therapy are not 
always followed by equally rapid improvement in the nervous system which 
one would have a right to expect. The first papers on this subject some years 
ago showed these marked physical changes, but the hopes then held out have not 
been followed by an equally satisfactory intellectual improvement. , 

I have a series of fifty-six cases, from which I have deducted twelve, because 
the patients have not been under continuous observation. Of the remaining forty- 
four cases, one-third could be considered equal to the average schoolboy or 
schoolgirl in intellectual development. One of these children is so bright and 
happy that the mother came to me and cried because her child would never be 
able to marry. I have been waiting to show her Thompson’s book in order to 
assure her that the girl will be all right and will be able to marry. Another 
boy, aged 14, lacks the ability to concentrate, and has no mathematical ability. 
Among these cases is one child who is going to graduate from high school. In 
the whole group there are many who have more or less ability, but they cannot 
concentrate on their work. -You would not suspect from their appearance that 
they were cretins; they are perfect physically, but intellectually they are failures. 

As to dosage, I find that the parents or the practitioner regulate the dose. 
They notice that the heart is too rapid or the child is nervous and they com- 
plain because they cannot give more thyroid beyond a certain point. If the 
drug is pushed the child develops pains in the joints, nervous disorders and 
stuttering. 

It is evident that thyroid therapy has not realized the expectations that were 
at first held out, which were brilliant. The first article by Osler contained pic- 
tures such as those shown by Dr. Kerley, and hopes were entertained which in 
most cases have not been realized. The facts brought out in this paper and in 
the one by Dr. Herrman should be impressed on the mind of the practitioner 
and on the public. It should be emphasized that the administration of thyroid 
should be kept up. There is some dysfunction which we do not understand. 
There is not only thyroid dysfunction, but dysfunction of other glands which we 
do not treat adequately because we have no complete knowledge of the drugs 
we use. We should have some method by which we might regulate the admin- 
istration of the drug. There is some hope in the estimation of the basal metabol- 
ism by which we can measure the actual dosage of thyroid required. 


Dr. HerRMAN: The patient I have had under observation the longest time is 
a man, aged 30. He was under Dr. Koplik’s care for two years and then under 
my care for twenty-seven years. Treatment was begun when he was 15 months 
old. The case is interesting because it illustrates the point Dr. Koplik has just 
emphasized. There were three cretins in the family; one died in infancy. A 
sister came under my observation when she was 6 weeks old. She has gone 
through high school and now earns $25 a week. These patients cannot reach 
an intellecual grade like that of normal persons if we begin the administration of 
thyroid after they are 1 year or even 6 months old; treatment must be begun 
early if they are to reach anything like intellectual normality. I have reported 
two families, in each of which there were three cretins, and also cretinism in one 
of twins. If one goes into the history of these families one sometimes finds 
other disorders of the endocrine glands and of metabolism, such as obesity and 
diabetes, and it is along these lines that investigations should be made. It is 
not only the thyroid that shows dysfunction, but also the pituitary. It is not a 
bad plan to combine thyroid, suprarenal and pituitary extracts, but I am not 
sure that the suprarenal and pituitary should be given by mouth. So far as 
thyroxin is concerned, I have not had any better results with it than with thyroid 
extract. I am not sure that it is advisable to isolate and administer a single 
ingredient of a gland. There is good reason to base the dosage on the basal 
metabolism, however. I believe you can control the dosage by the weight and 
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temperature. It would be more accurate and scientific to regulate it by the 
basal metabolism, but it can be done by following the weight and temperature. 

Dr. Tatsot: The point of greatest importance that has been brought out 
is the failure of intellectual development with nearly complete physical develop- 
ment. It seems as though that were due to late diagnosis. On looking through 
the textbooks, one finds the statement in some of them that the diagnosis js 
rarely made before the age of 8 months; others state that it is rarely made 
before the age of 6 months. In many cases that I have seen, the diagnosis was 
not made until after the child was 1 year old. This is a matter of great impor- 
tance, if you will accept the following hypothesis: It is known that the brain 
doubles in size during the first 5 or 6 months of life. If that is so, then it 
must be that there is rapid growth of the brain. We also associate mental deficiency 
with hyperthyroid deficiency. In cretinism this is my explanation of the 
failure of the mental development to keep pace with the physical, and I hope there 
is some justification in it because it holds out hope for these patients. During 
the period of greatest growth (during the first 4 or 5 months of life), there 
is some secretion which plays a’ fundamental part in the growth of the brain. 
If that secretion is lacking at this time there is a defective development of the 
brain which is never replaced later. It is important to emphasize that point 
and to spend considerable time in instructing the public, both medical and non- 
medical, in the necessity for early diagnosis. 

If the basal metabolism is clinically of any use it is of use in this disease, 
It is possible to make a diagnosis when the baby is 3 months old or younger by 
the basal metabolism because we have done it. There is one point we use in 
our clinic to which I want to draw your attention, and which is sometimes help- 
ful. A young cretin, under 3 months of age, has a peculiar lemon-yellow tint 
under the skin of the cheek. The child often also has a thick tongue, coarse hair 
and sometimes a coarse voice. Once in the early stage we proved clinically thata 
child was a cretin. Thus we have proved to our own satisfaction that a diag- 
nosis can be made early. It seems to me the burden of proof lies in proving 
that a child is not a cretin, owing to the great economic loss if treatment is not 
started early. As Dr. Herrman has said, if treatment is started in the frst two 
or three months it is possible to get a normal mentality. 

I would like to know, in Dr. Kerley’s early cases, in which he continued using 
thyroid, whether it was sometimes difficult to keep the parents giving thyroid, 
even though he insisted on its importance. 

Dr. Juttus H. Hess: Recently, there appeared in our western newspapers, 
articles to the effect that hope might be expected in cretins from thyroid trans- 
plantation. Several such operations were performed on our service. In one 
case we transplanted a gland from a mother and in another from a sister. 
The results were not permanent. In one case we transplanted the thyroid into 
the rectus muscle, in two cases into the tibia, and finally in a fourth case into 
the peritoneum. None of these resulted in permanent improvement. Following 
this, Dr. Alfred A. Strauss and I undertook some experimental work on adult 
dogs. All these attempts were failures. We then thought that results might be 
better if we could transplant a part of a gland into the capsule of the thyroid 
gland. Without ligating the inferior or superior arteries, we placed the gland 
into the capsule of the thyroid. A nurse held the inferior and superior arteries, 
the thyrdid capsule was opened and the gland was dissected. Both large and 
small portions of gland were transplanted; all homotransplants were failures. 
We then tried cross transplanting glands in puppies still nursing their mother, 
taking the gland from one puppy and transplanting it to another of the same 
litter. In these cases several permanent transplants were obtained. It is prac- 
tically impossible, however, to duplicate these experiments in the human being. 
From these observations we are led to believe that it is not easy to transplant 
thyroid and get permanent results. I emphasize this because we should be con- 
servative, and unless the tissue comes from a younger member of the same 
family it it not likely to be attended with good results. 
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One sign of hypothyroidism not described in any book which I know of, is 
most valuable and is easily recognized. I have been in the habit of calling this 
the “cretin’s croak”; it is a guttural voice, which I believe is due to edema of 
the vocal cords. I believe if looked for that it will be found to be an early and 
most constant sign. 

Dr. Hetmuotz: The pictures which I am showing are of a cretin taken 
before and after three weeks of treatment with thyroid extract. The rapid 
improvement shows the importance of recognizing thyroid deficiency at the earli- 
est possible moment. This child was 4 months of age when treatment was started. 

Dre. SmirH: It seems to me that one of the dangers lies in overdosing these 
young children. I know of one child, who, at the age of 2 weeks was given 1 grain 
of thy roid, and died in two days. We should start with a dose of no more than 
149 grain and work up gradually. 

De. FREEMAN: The immediate results of thyroid treatment in these cases 
are brilliant, but the ultimate results are disappointing. I recall the case of a 
woman, aged 26, in whom the diagnosis was made at 11 months, to whom per- 
sistent and intelligent treatment has been given ever since. She has none of 
the appearance of a cretin, is a good musiian and Shakespeare student, and 
writes an excellent letter, but is utterly irresponsible. Her parents cannot allow 
her to go out alone. 

I have known of some cases in which the thyroid medication had to be 
stopped. Dr. Eli Long had a patient, a youth, aged 21, who sat amiably in a 
chair all day. Following the administration of thyroid great sexual activity 
developed, and he became a source of great anxiety to his family; they decided 
that it was better to stop treatment and let him go back to idiocy. 

Dre. Kertey: The dosage of thyroid is determined by each case. If too much 
is given the child becomes nervous, irritable, sleeps poorly and perspires a great 
deal. He is very apt to lose weight—in some cases there has been bedwetting 
and nasal hemorrhages. 

When not enough is given the patient becomes lethargic and dull. Basal 
metabolism tests have been of no value in regulating the dosage of thyroid. I 
have attempted pleuriglandular therapy in cretins, but have never been impressed 
with its usefulness. 

One of the most interesting features in connection with the prolonged and 
close observation in these cases is that the dosage of thyroid may be gradually 
diminished and that in at least two it would seem that it may soon be dispensed 
with: all of which means that through the thyroid administration the defective 
gland has reestablished its function perhaps through the generation of new gland 


tissue. 


SKIN TEMPERATURES IN CHILDREN. THEIR RELATION TO THE BASAL METABOLISM. 
Presented by Dr. Fritz B. Tatsot, Atice JoHNsoN DALRYMPLE and Mary 
Fr. Henpry. To be published in full in a later issue. 


SECOND SESSION 


A Series oF Cases oF SPLENOMEGALY IN CHILDREN, WITH ANEMIA AND PECULIAR 
sone CHANGES. Presented by Dr. THomas B. Coorey and Dr. Peart Ler. 


Five cases are reported, four from the Children’s Hospital of Michigan and 
one from Dr. Abt’s clinic. 

_ All five presented the clinical syndrome ordinarily known as Von Jaksch’s 
disease or pseudoleukemic anemia. There was anemia, splenomegaly, and some 
enlargement of the liver, discoloration of the skin, and in some of the sclerae, 
without bile in the urine. The blood showed normal or increased resistance to 
hypotonic solutions. There was moderate leukocytosis in all, not of the leukemic 
type, nucleated red eells, chiefly normoblasts, and in two, many reticulated cells. 


- 








448 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


In all of these cases the symptoms were noted by the parents as early as the 
eighth month, when they were apparently well advanced. Rickets was not prob- 
able in any, and in only one was there definite ground for believing that syphilis 
might be a contributing factor. 

In addition to the splenomegaly and the blood picture, in the four cases 
from the Children’s Hospital attention was called to a peculiar mongoloid appear- 
ance, caused by enlargement of the cranial and facial bones, combined with the 
skin discoloration. In Dr. Abt’s patient the cranial enlargement was also noted, 
Roentgen-ray examination of the skulls showed peculiar alterations of their 
structure, which the roentgenologist considered pathognomonic of this condition. 
The long bones also showed striking changes. These changes were identical in 
kind, varying only in degree in all four of the Detroit cases, while gross and 
microscopic examination in Dr. Abt’s case showed a condition which would have 
given a similar picture. 

Three of the patients died. One, who went through a course of antisyphilitic 
treatment because of a not thoroughly substantiated diagnosis of congenital 
syphilis, began to improve nearly a year after cessation of all treatment, and 
seems to be on the road to recovery. The fifth is living, after splenectomy, 
which is not believed to have improved his condition. He had, in addition to the 
ordinary symptoms, achlorhydria and some peculiarities in calcium and phos- 
phorus metabolism, which could not be shown to be related to the anemia. He 
shows frequent hemoglobinuria and hemoglobin is constant in the blood serum. 
Since splenectomy he has had, for seven months, enormous numbers of nucle- 
ated red cells in his blood, reaching as high as 200,000. The only results in 
treatment have been with a mixture of spleen and red bone marrow, combined 
with administration of hydrochloric acid. One transfusion caused only slight, 
transient blood change, and urine examination showed that the transfused blood 
underwent rapid hemolysis. A more recent transfusion was followed by a bet- 
ter blood picture and less hemolysis. 

Microscopic study of the tissues shows fibrous hyperplasia of the spleen, pig- 
ment deposit in the liver, and general leukoblastic hyperplasia of all of the bones, 
with erythroblastic aplasia. This general aplasia of the red cell-forming tissue 
seems probably to be the cause of the clinical manifestations, and from the 
early period at which they were noted, and apparently well advanced, it is sug- 
gested that the aplasia is congenital, and the disease to be considered a form 
of myelophthisic anemia. Case 3 may be considered to show that the body may 
compensate, through secondary hematopoietic areas, for the primary aplasia. 

The desirability of roentgen-ray studies of the bones in other forms of anemia 
with splenomegaly is suggested. 

Acknowledgments are made to Drs. P. F. Morse, E. R. Witwer and Lawrence 
Reynolds for pathologic and roentgenologic studies, and to Drs. A. Abt and O. 
T. Schlutz for the loan of their material, with Dr. Schlutz’s complete analysis. 


OBSERVATIONS ON THE CARE OF PREMATURE BABIES. Presented by Dr. W. L. 
CARR. 

The report on the care of premature babies is a continuation of that previ- 
ously presented to the Society at its meeting in 1921. This group includes fifty- 
one babies, of whom thirty-one were between 4 and 5 pounds, seventeen were 
between 3 and 4 pounds, and one was under 3 pounds. Twenty-seven of the 
babies were males and twenty-four were females. The initial loss of weight 
was reached by fourteen babies on the fourth day, by nine on the fifth day, by 
five on the fifth day, by five on the tenth day, by four on the second day, by 
three on the second day, and by two each on the sixth and eighth days. 

The babies given breast milk alone began to gain in six days, the babies who 
were given mixed feeding began their gain in six and one-half days, while 
babies who were wholly fed did not being to gain for ten days. 

The weight of forty-eight babies whose records were complete on discharge 
was 6.1 pounds. The observations made showed the advantage of mother's 
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milk in feeding premature babies and the desirability of having them under 
careful nursing. A simple incubator of the tray type heated by electric lights 
was used for all these babies. Most of the success attained has been due to 
skilful nursing. 


DISCUSSION 


Dr. McCLANAHAN: I have been interested in this subject for many vears. 
When | read the title of this paper on the program I inquired of a man, who 
had weighed 3% pounds at birth, how this prematurity had affected his after 
life. His mother was a primipara. The man was normal mentally and physi- 
cally, and in good health. It would, therefore, seem that these premature infants 
are worth while saving. 

In the feeding of these children, we have been using lactic acid milk and find 
that it has a distinct advantage, as the baby can take a higher percentage. 

Recently I saw a baby that I thought could not live. It had a temperature 
of about 92 F., and nothing that we could do brought the temperature up to 
normal. The baby died in the course of about six hours. It is difficult to do 
anything for these babies when they have such a low temperature. We have 
one of Dr. Hess’ incubators, because it is easy to regulate. We find that tube 
feeding is an advantage and also that intraperitoneal injections often prove to 
be a life-saving procedure. If a baby passes through this premature period its 
outlook is just as good as that of a full-term baby. 

Dr. Juttus H. Hess: We are feeding our premature babies on breast milk. 
I can see no advantage in dilutions of breast milk. Lactic acid milk has a dis- 
tinct advantage over sweet milk. On the whole, I think tube feeding is often 
too long postponed. We pass the tube into the stomach only on one indication, 
that is, when there is a visible distention of the stomach. After the air has 
escaped, it is again retracted into the lower esophagus before feeding is begun. 
The distance to which the catheter is to be passed is of great importance when 
we consider that this procedure must be repeated at least six to eight times daily. 
It has been our rule to measure the distance from the bridge of the nose to the 
tip of the ensiform cartilage, which is usually about from 12 to 15 cm. The 
catheter is marked at this point with indelible ink, two other spaces are marked 
2 and 4+ cm. above this point in the same way. These markings locate the dis- 
tance to which the catheter has been passed. The first one carries the catheter to 
within 1 or 2 cm. of the cardia, the second one carries the eye of the catheter 
beyond the cardia, the third one well into the stomach. Each infant is provided 
with an individual catheter. The poorly developed reflexes rarely cause retching. 
After feeding, the catheter must be firmly compressed to avoid spilling milk 
into the pharynx during its withdrawal. As to giving cod liver oil and orange 
juice, we invariably start them between the third and fourth weeks. A little iron 
is also given, as the iron deposit in these babies is likely to be low. More 
recently, we have installed a quartz lamp in the station for premature infants. 
We start with one-half minute and gradually work up to two minutes. One can 
overdo the quartz lamp exposure, but it is valuable if properly used. I agree 
with Dr. Carr that refrigeration is a prominent cause of mortality. An infant 
having a temperature of 90 F. when it comes in, rarely survives. We now have 
a heated bag which we send for these babies. Two factors have aided greatly 
in lowering our mortality. One is the use of this heated ambulance and the 
other is the follow-up visits of the nurse in the homes. Unless the nurse fol- 
lows these babies we usually get them back within two or three weeks, most 
often with respiratory or intestinal disturbances. After we send the babies out 
they are followed by the visiting nurse, who continues to visit them until they 
are sufficiently developed to visit our graduate clinic at Sarah Morris Hospital. 
The time at which they may be returned for such visits will largely depend on 
the season. 


Dr. DeBuys: There was one point in the care of the congenitally weak and 
premature babies that I did not hear mentioned and that is the withholding of 
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the bath. It is a well known fact that baths are used to reduce temperature; 
this is so not only in the adult, but also in the baby. One of the baby’s prin- 
cipal problems is that of maintaining an even body temperature. If these little 
ones, besides having bad starts are handicapped with reductions in temperature 
produced by extraneous means, their problem is intensified that much more. 

The incubator in which our congenitally weak and premature babies are 
placed is kept at a temperature of 90 F. This seems to work satisfactorily, 
We begin feedings with diluted human milk and give as much as the individual 
baby is able to take. They are all tube fed and the capacity of the baby is 
determined in the following way: The amount of food is measured, it is then 
given and when the upper margin of the milk in the funnel is noticed to begin 
to waver the tube is immediately withdrawn and the amount given determined 
by the amount left in the funnel. Most of the infants are fed every four hours. 
At times it becomes necessary to shorten the interval of feeding to three hours 
in those babies who do not gain when fed at the longer interval. When diluting 
the milk the sugar is always brought up to 7 per cent. In one of our babies 
whose weight was 1 pound and 6 ounces, we began with diluted human milk 
with the sugar content in the mixture 12 per cent. We begin cod liver oil and 
orange juice with all the infants in the incubator after their foods are adjusted. 
When the breast milk is insufficient we make up the difference in the amount 
required by the baby with dilute modified cow’s milk. Our babies are graduated 
from the incubator at 5 pounds. We progress from tube to Breck feeding 
gradually, substituting a Breck feeding for a tube feeding until the baby 
is having all Breck feedings, likewise we substitute one breast feeding for one 
of the Breck feedings until the baby is taking all breast feedings. 

Dr. Cootey: We have been trying out another idea for which we are 
indebted to Dr. Cowie. Experiments with insulin indicate that it is useful in 
cases of malnutrition. We have tried it out on some of our most troulhlesome 
babies, and find that with the insulin the food intake is better and the infants 
start to gain more quickly. We have also tried this plan out in premature babies. 
While I do not feel as enthusiastic as Dr. Cowie, I believe that smal! doses 
of insulin with considerable additions of sugar have been of decided value. 


Dr. CarrR: We found that breast milk agrees better for a few days when 
diluted and made one-half strength of from 5 to 7 per cent. sugar solution, the 
sugar being selected according to the particular need of the baby. Thirty-seven 
of this group of premature babies received diluted breast milk. We had no 
trouble with these fifty-one with diarrhea. Each child has to be studied individu- 
ally and treated accordingly. We had one baby who weighed 2% pounds, but 
who took the bottle as though he were a 7 pound baby. 

In the matter of cod liver oil and orange juice, I did not stress these because 
it is generally recognized that we must give something of this sort. We try to 
have the babies followed up by a visiting nurse to determine their growth. 

Our routine plan is to handle the babies as little as possible. They are not 
bathed, but are anointed with oil. They are closely watched by a nurse and if 
anything seems wrong it is reported to the doctor. 


BASOPHILIC AGGREGATION IN THE NEW-BORN. Presented by Dr. ALFrep FRiep- 
LANDER and Dr. CHARLOTTE WIeDEMER. To be published in full in a later 


issue, 


Bioop CHEMISTRY OF THE NEW-BORN. Presented by Dr. DeWitt H. SHERMAN, 
Dr. Harry R. Lonnes and Dr. W. G. Pucner. To be published in full in 
a later issue. 


THE VAN pEN Bercy Test ror IcTerus IN THE BLoop or INFANTS. Presented 
by Dr. C. G. Grutee and Dr. AnNeTTE Mepane. Published in full in 


August issue. 
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A PRELIMINARY ReporT ON THE Errects OF MAGNESIUM SULPHATE ON RapsiTs 
WHEN INJECTED INTRAPERITONEALLY, INTRAMUSCULARLY AND INTRAVENOUSLY. 
Presented by Dr. L. T. Royster, Dr. J. S. Davis, Jr., and Dr. J. B. Fatson. 


In these experiments three forms of magnesium sulphate were used—the 
commercial or heptarhydrated form, the monohydrated form and the anhydrous 
form. In most cases the monohydrated form was used because it is the most 
stable. Solutions of varying strengths and amounts were injected intraperitone- 
ally, intramuscularly and intravenously. 

“Fifteen different rabbits were used during these experiments and the follow- 
ing results were obtained: The intraperitoneal injections had less effect than 
the intramuscular, which in turn had less effect than the intravenous. In the 
intraperitoneal and intramuscular injections a much more marked reaction was 
obtained from first injections than from any of the subsequent ones. This 
tolerance was not obtained following intravenous injections. However, if an 
intravenous injection was made on a rabbit which had formerly had an intraperi- 
toneal or intramuscular injection a marked tolerance was noticed, for example, 
a rabbit was given 15 c.c. of a 10 per cent. solution intraperitoneally and showed 
only a slight reaction. Two days later it was given 5 c.c. of a 10 per cent. solu- 
tion intravenously and, though somewhat excited and uneasy, it was normal in 
fifteen minutes. In a rabbit which has had no former injection 5 c.c. of a 10 per 
cent. solution will completely prostrate the rabbit and in one case death was pro- 
duced. This tolerance was found as early as two days after an injection and as 
late as six weeks after. 

In one case a rabbit which had received 15 c.c. of a 10 per cent. solution intra- 
peritoneally and 5 c.c. intravenously was used for experimental purposes three 
days after the last injection. The intestine and uterus of this rabbit were treated 
with pilocarpin and practically no reaction was obtained. 

ropsy was performed on seven of the rabbits, and the peritoneal fluid 
showed no uniform result. The work on the blood was interesting. In every 
case of intraperitoneal and intramuscular injection there was an increase in 
hemoglobin and red cells following the injection. There was a rise in only 
three cases of the five in which intravenous injections were used, the other 
two showing a decrease in both hemoglobin and red blood cells. In nine cases 
the white cells were diminished, while they were increased in two. This rise 
was found to last for as long as two weeks. 

Diiferential counts were done in seven cases. In five of these we found a 
decrease of 10 to 15 per cent. neutrophils and a slight drop in small mononu- 
clears. The large mononuclears were increased from 5 to 10 per cent. One 
case showed what we regarded as an increase in nucleated reds following a 
large injection, but no count was made. Reticulated red counts were done in 
only two cases, but in both of these, following injection, the reticulated red count 
was nearly double. 

\e found no difference in the strength of the different forms of magnesium 
sulphate, provided we gave the same amount of metallic magnesia in each 
solution. 


CatcrricaTion oF Racuitic Bones 1n Vitro. Presented by Dr. P. G. Surptey, 
Dr. B. Kramer and Dr. J. Howianp. Published in full in the July issue. 


CiinicAL AND LABORATORY EXPERIENCES WITH IMPARTING ANTIRACHITIC Prop- 
ERTIES TO INACTIVE SUBSTANCES. Presented by Dr. ALrrep Hess. 


At the last meeting of this Society I reported that inert vegetable oils could 
be endowed with antirachitic potency by means of ultraviolet irradiation. Since 
that time } have found that the substance acted on in these oils is phytosterol, 
the counterpart of cholesterol in the cells of animals. Cholesterol crystals also 
can be given antirachitic power by means of irradiation with the mercury 
quartz vapor lamp. These tests have been carried out biologically on rats. 
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Further investigation has proved that these results apply to the rickets of 
infants. Vegetables (such as spinach), dry milk, cholesterol have all been 
found to have curative action in rickets after they have been irradiated. Ip 
these infants the cure has been manifested clinically, roentgenographically and by 
the increase of the inorganic phosphorus of the blood. 

The specific alteration in the cholesterol can be demonstrated by means of 
spectral absorption tests. It has been found that cholesterol after it has been 
irradiated gives a different absorption band in the ultraviolet from ordinary 
cholesterol. This signifies that a chemical change has been brought about. 
Irradiation for too long a period, on the other hand, destroys the activity of 
the cholesterol, as demonstrated by biologic tests on rats and by the spectral 
absorption test. 

DISCUSSION 

Dr. HowLanp: Were the estimations made on the serum or the whole blood? 

Dr. Hess: The phosphate tests were made on the plasma and the calcium 
on the serum. 

Dr. HowLanp: Were the bloods pooled? 

Dr. Hess: Yes. 

Dr. Scu_utz: I would like to ask Dr. Hess what spark or source of light 
he used for his spectograms. 

Dr. Hess: I do not recall what voltage or spark was used. 


Tue TREATMENT OF RICKETS OF INFANTS WITH IRRADIATED MILK. Presented by 
Dr. BENJAMIN KRAMER. Published in full in August issue. 


DISCUSSION 


Dr. Hess: I want to ask Dr. Kramer what he thinks about the practical 


dietetic application of irradiated milk. I should like to know what he thinks 
about the technical difficulties we have to contend with, and how much milk he 
was able to irradiate in a certain period of time. I ask this because we have to 
make the layers of milk very thin when we irradiate them. This is difficult to do 
on a large scale unless we have some plan for putting the milk over a belt or 
for stirring it. I think Dr. Kramer’s time, two hours, is too long; perhaps one 
hour, or possibly a half an hour, is sufficent. 


Dr. KraAMER: We did not irradiate milk on a large scale. While this paper 
was in preparation I read a paper by Dr. Cowell, who reports on three patients 
treated with irradiated milk, using only a twenty minute exposure. Apparently 
good results may be expected even if the milk is not irradiated for a long 
period of time. Irradiation changes the taste of the milk, and the shorter time 
might bring about less marked changes and thereby make the milk more suitable 
for general use. 





